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Abstract:

A study of pronghorn-livestock range relationships was conducted in Carter County, Montana during
the summer of 1968 and from April to September, 1969. Six habitat types were distinguished.
Vegetation was evaluated on four habitat types and on certain sheep pastures. Lower values for forb
abundance were recorded on sheep pastures than on non-sheep pastures. Classification as to age and
sex of 5,000 individual pronghorn observations indicated a summer composition of 26.6 percent males,
44.7 percent females and 28.7 percent fawns. Pronghorn densities for summer and early fall of 1968
and late spring, summer and early fall of 1969 were 2.7, 3.0, 2.2, 2.6 and 2.9, respectively. Biological
data were obtained from each of 12 pronghorns collected. Weights of males continued to increase up to
age 4. Physical condition indexes - showed an increase in body condition from April to September.
Fences were classified in relation to pronghorn passability. Pronghorn distribution and movements
were not significantly influenced by fence type, probably due to fence condition and/or open gates.
Home range sizes were determined for 16 individually recognizable pronghorns. Statistical tests
indicated no real difference between home range sizes of the three groups — "bachelor" males, female
associations, and territorial males — however, other factors probably influenced the outcome of the
tests. Pronghorn distribution, as determined from 5,000 individual pronghorn and 577 group
observations was tested statistically for randomness in relation to habitat type. These tests indicated
that distribution was not random and that group classification may be more meaningful as concerns
evaluation of habitat use. Pronghorn group distribution was influenced by condition of vegetation,
human activity, livestock use, arid past grazing history of pastures. Livestock distribution was
governed by the rancher and fences. Pasture use and association data indicated a compatible prong-,
horn-cattle relationship, but a non-compatible pronghorn-sheep relationship. Feeding site examinations
for pronghorns, sheep, and cattle and analyses of 13 rumens from pronghorns provided food habits
data. Forbs were the dominant items in the pronghorns diet all three seasons, Shrub use was greatest for
spring and fall and grass use was insignificant all three seasons. Shrubs were the major items in the
spring diet of sheep, whereas grasses dominated for summer and fall; Grasses were dominant all three
seasons in the diet of cattle. Forb usage was. greatest for spring and summer. Shrub use was
insignificant all three seasons. Agropyron smithii was the major grass used by cattle and sheep.
Artemisia tridentata was preferred by pronghorns and sheep in the spring. Melilotus officinalis was
preferred by pronghorns, sheep and cattle whenever available. Pronghorns generally preferred range
plants with the highest crude protein levels. A progressive seasonal decline in crude protein content
was noted for all plants analyzed. The low use by pronghorns for all three seasons of pastures occupied
by sheep precluded any severe direct forage competition even though similarities existed in the diets.
The most important aspect of pronghorn-sheep competition was the non-compatible relationship
between the two which resulted in pronghorn withdrawal from 14.7 percent of the study area.
Differences in pronghorn-cattle food habits and the compatible relationship between the two indicated
that joint range use occurred, and as a result more efficient range use was achieved.



STATEMENT OF PERMISSION TO COPY

In presenting this thesis in'partial fulfillment of the require-
ments for an advanced degree at Montana Staté University; I agree
that the Library shall make it freely-available for inspection. . I
further agree that permission for extensive égpying of this thesis
for scholarly purposes may be granted by-my major professér; or, in
his absence, by the Director of Libraries. It -is understood that
any copying or publication of this thesis for financial gain shall

not be allowed without my written permission.

‘Signature f&% ﬁw%;wz/z%

: v
Date @/ L . /9’ 70"
. // va




PRONGHORN,. SHEEP AND CATTLE RANGE RELATIONSHIPS
IN-CARTER COUNTY, MONTANA :

by
ROY BRUCE CAMPBELL

A thesis submitted to.the Graduate Faculty in partial
fulfillment -of the requirements for the degree

of -
MASTER'OF ‘SCIENCE.
‘ in

Fish and Wildlife Management

Approved:

kf&) ®0&wo BV @@QLMLQ@

Head, Major Depgesment

D O

-.Chairman, Examining Committee

s
PP T
Gradyate‘Dean éj/

MONTANA STATE - UNIVERSITY
Bozeman Moehtana

August, 1970




dii -
ACKNOWLEDGMENT
I wish to extend my sincere appreciation to the following for their

coopefation and/or assistance during the study: Dr. Don C. Quimby, Mon-

_—

tana State University, for technicaliéggiﬁﬁ@ggéﬁdﬁiiégﬁﬁﬁé eg&;éﬁﬁ;f§:~
guidance and suggestions in preparation of the manuscript; Dr. Bobert

L. Eng and Dr. Richard E. Graham, Montana State University,‘for critical
reading of the manuscript; Mr. H. O, Compton, Montana Fish and Game De-
partment for project planning; Dr. W. E. Booth, Mgntana State University
for verification of plant specimens; Mr. Thomas'W. Mussehl and Mr,
Kenneth R. Greer, Montana Fish and Game Department, for providing fa-
cilities and assistance during various stages -of the study; personnel

of the Bureau of Land Management, Miles City, Montana; U. S. Department
of Agriculéure ASCS and SCS personnel, Ekalaka, Montana for cooperation
and assistance{'Dr. Richard E. Lund,'Montana State University, for con-
sultation on statistical analyses; the ranchers on the study area for |
their cooperation and assistance without which this study would not

have been possible; and to my wife, Marlynn, for encouragement, patience
and assistance. I was employed‘by the Montana Fish and Game Department

under Federal Aid Projects W-98-R-9, W-98-R-10, and W-98-R-11.




iv

TABLE OF CONTENTS

Page

VETR (s oo o shle siialin 4o e 5ot 60 Al 5 3 bt o s B50 5.8 5 0e BRI RER 8 000 ii
RCENOWLEDCMENT 551l s 0 b s W55 s shad 34 5din 50000 Maw a4 0 W R GO o a4 i11
CABLE DF CONTENTS: i ciiie s & oo s is R aa™s 5.6 &:a -0 st s a sl <008 6 V14 3551 iv
RLSTE GBF ST ABLES % s o s s e ot bd W LR ot 4 001 R0y s vi
LESTARE - FIGURES il it s il s it si e s s 0 6 & sigse souin s 6 aieias s lwibagls AR viii
RBBIRACT . 5 6185 dtiate oo s At E: diaMgie s ale Paibcasiot e vk o R Eind 80 e ion 4 X
INTRUDUCTION e dic s aincen.a s sisims s amid 6 o0is o's s ¢ Waine b6 6.6 0 AAMWigtE 5 370 MY ¢ 1
DESCRIPTION -OF AREA: 4o s vis s%is a0 8 85 €890 510 s 8lorx s s s Pinre nis W 3
METHODS - os inls g o ils v s 54100 AT A7 Wi, e d B 4w s R s, o AT A 9
HAD LR ANRTNEI S i LR ain it b e v 0 a3, 0 DRI ke 5 & 9
Pronghorn-Livestock Distribution and Movements ......... 10
Pronghorn-Livestock Food Habits Analyses ............... 11
Chemical Analyses of Forage Plants ........covvvivinennn 11
Physical ChRracteristics . «h vy i va sl snamynes s s 12
RESULTS. =o DISCUSSTON o iniciivaiiie v vic wa s s s sn e Vie v aibesinai 13
HaBIBAL STYPOE . & o Vi iVhinin bnas eials Giaivin o ps wm ste's SIS .0 000 s b in 13
AGROPYRON-ARTEMISIA HABITAT TYPE +iveesecasncscocnns 13
AGROPYRON-LEGUMINOSAE-GUTIERREZIA HABITAT TYPE .... 22
AGROPYRON-MELILOTUS-STIPA HABITAT TYPE +.vseesvcens 22
AGROPYRON-ARTEMISIA-SARCOBATUS HABITAT TYPE «eveees 24
MISCELLANEOUS HABITAT TYPES sv.secevsocssssssossscsss 24

Pronghorn Population Characteristics .......cevevvuennnn 27
Group S1zes of Pronghorns ....csveececesosessncssssssssns 30
Pronghorn Physical Characteristics ....ccceeeeececnannes 53
Pronghorn Movements -- Fence Type Relationships ........ 36
Pronghorn HOme RANGES . .essescsocsarooscapsesnosnansssas 40
Habitat Use and DIistribution ceas ..o inoviessnesnssvndsss 42
PROFGHQREE ¢ -4 v 8% 5 o5 s DR 00 s & 0 0 s T Bas s bis 8 42

LIVESTOCK o s eosss'ssaiaoesssssosssssssanseiassesssssios 48




v

TABLE OF CONTENTS (continued)

Page

Pronghorn-Livestock Pasture Use and Association ........ 49
Pronghorn=Livestock Food HabAts vieevueessasesisnlive ous s 52
PRONGHORNS ¥ s o s% o565 siein s aleierase o1s s s siafelerso sis Bhaln: o's s a s s 52
CHEFHR 8ot i eiem dincs die s o5 at ilsiele sdeBshels sisds 4 (o oPolsdiielehe s laks: o'eleiss e 58
CATRBTL Sreiets isha: s 60e e bls s, oot slehe i adeTovalslie sl oholinliountonaha e o a)s s s bisls 63
Chemical Analyses of Forage Plants ........ccevvevuvnnnn 67
Interspecific Range Relationships .......ccvvvienienenn. 7%
PRONGHORNS AND SHEEP 5o esososssnsesesss e s el o760 0 71
PRONGHORNS AND: CATTLE « o coesosssesoisssesessensssses 74
BRBEIRIT L. & % sian o5 o050 s 4600 8 6 0V 5 0 | shatie s i Vile s i 408 x7

LITERATURE CITEDS: <0 ovtay o viwin stk dininto/o o 6t n 0 000 0 v shatbsh a0l o) o:v 5 o'a 0y 4 85




Table

10.

11.

vi

LIST OF TABLES

VEGETATIONAL AND  OTHER CHARACTERISTICS OF THE -FOUR.
HABITAT TYPES .SAMPLED BY ANALYSES OF 1,640, 2°'x 5

DECIMETER PLOTS +vevvvvononn. eeeseesen cretsaaas csessens

VEGETATIONAL -CHARACTERISTICS OF .FOUR.CATEGORIES OF .
SAGEBRUSH COVERAGE AND SHEEP PASTURES WITHIN THE
AGROPYRON-ARTEMISIA HABITAT TYPE-AS DETERMINED BY

ANALYSES WITHIN 1,060, 2°% 5 DECIMETER PLOTS...cc.eseo.

SEX, AGE, FEMALES PER 100 MALES AND FAWNS PER 100
FEMALES FOR PRONGHORNS AS DETERMINED FROM
OBSERVATION- ROUTE -COUNTS +evevcovonons Veedereaionvan

TOTAL .NUMBER OF OBSERVATIONS‘(SINGLES AND GROUPS),
NUMBER OF PRONGHORNS:OBSERVED - AND AVERAGE - GROUP

SIZE ACCORDING TO SEASON R T R PR

AVERAGE GROUP ‘SIZE BY HABITAT~TYPE‘AND'SEASON i

PHYSICAL MEASUREMENTS OF 12 PRONGHORNS COLLECTED

FROM APRIL—SEPTEMBER 1969_.,....;.... .......... casesae

SUMMARY OF PRONGHORN BODY . CONDITION DATA FOR 12
PRONGHORNS COLLECTED AT THE RATE. OF TWO PER MONTH

FOR' THE . PERIOD APRIL- SEPTEMBER 1969 cievvnnns secesesen

CALCULATED HOME RANGES AND OTHER MOVEMENT DATA FOR 16.

INDIVIDUALLY RECOGNIZABLE PRONGHORNS FOR THE-PERIQGD

APRIL-SEPTEMBER, 1969 ..vvuvuenransncnen. Ceeieeceennes

ACTUAL AND "EXPECTED'" DISTRIBUTION OF - INDTVIDUALS
AND GROUPS OF PRONGHORNS BY - SEASON ON THE VARIOUS-

HABITAT TYPES sesc s s st sest s s o000 e R R N N O N

DISTRIBUTION BY-MONTH OF 2,822 INDIVIDUAL -PRONGHORN"
OBSERVATIONS IN. RELATION TO SAGEBRUSH COVERAGE -FOR -

THE AGROPYRON-ARTEMISIA HABITAT - TYPE ..cceevvenvesnnnns -

PERCENT SEASONAL:PASTURE OCCUPANCY BASED ON-TOTAL
NUMBER OF ‘PASTURES ivevsenanons R I

Pagé'

14

20 -

28

31

32

34

35

41

43

47

51




vid

LIST OF TABLES (continued)
Table . : Page-

12. PRONGHORN-LIVESTOCK ASSOCIATIONS FOR INDIVIDUAL 53
PRONGHORN OBSERVATIONS AND PRONGHORN GROUPS cceeecsecacns

13. SEASONAL-AND MONTHLY FOOD HABITS OF PRONGHORNS AS.
DETERMINED BY EXAMINATION OF 49 FEEDING SITES AND
ANALYSES OF 13 RUMMEN SAMPLES IN 1969 ...ccearenaacacanss 54

14. PRONGHORN SEASONAL FOOD HABITS BY HABITAT TYPE FOR 1969
AS INDICATED BY EXAMINATION OF FEEDING SITES ..cecevcones 55

15. SHEEP FOOD HABITS FOR LATE SPRING, .SUMMER AND EARLY FALL
AS DETERMINED BY EXAMINATION OF 22 FEEDING SITES IN
R T T 59

16. CATTLE FOOD HABITS FOR LATE SPRING, SUMMER AND EARLY
FALL AS DETERMINED BY EXAMINATION OF 23 FEEDING
SITES - IN 1969 ..vevivecencrorsnneaioncnnoonanssasnanannas 64

17. FORAGE PLANTS AND THEIR CHEMICAL. COMPOSITION AT
VARIOUS CHRONOLOGICAL DATES AND PHENOLOGICAL
STAGES 4 et veveesanscososssascsosassossanssoanscsosassssossas 68

18. MONTHLY CLIMATOLOGICAL DATA OBTAINED BY AVERAGING
RECORDS FROM THE UNITED STATES DEPARTMENT OF COMMERCE
WEATHER STATIONS AT ALBION, LOCATED AT THE SOUTH-
EAST EDGE OF THE AREA AND RIDGEWAY, LOCATED AT THE
NORTHWEST EDGE OF THE AREA .....cecevecovvaoacnsaonanassa 79

19. LIST OF SCIENTIFIC AND COMMON-NAMES OF MOST OF THE
GRASSES AND GRASS—~LIKE PLANTS, SHRUBS, TREES, FORBS
AND CACTI FOUND ON THE STUDY AREA ....cveecreoocanccooens 80




Figure

10.
11.
12.

13.

14.

- livestock distribution .c.esoeceocsessassscsssncasssnes

15

V1ii

LIST OF FIGURES

Study area showing the wvehicle observatiqn route

and distribution of habitat types....veeeveeeecosaocsss ,

Agropyron—Artemmswa habitat type showing verdant-
coulees s..ioeovoans et ecesaasenesenna sesssesasoateasane

Agropyron-Leguminosae-Gutierrezia habitat ‘type
showing the numerous Solonchak spots-'on this- type .....

Agropyron-Artemisia- habitat type; sagebrush aspect "
dense ......... cecencacaoness sieeacnen toecsepessaacson

Agropyron—Artemzswa habitat ‘type; sagebrush aspect
COMMON. s eeoesvosesssssosnsssinadosnssna R R R

Agropyron-Artemisia . habltat type; sagebrush aspect,

SCALLETEA 4eversoerososossososososossesoasssnsnscassans

Agropyron—Artemisia habitat .type; sagebrush aspect

TATE ouvnvasecroseosasastncssassossasananaasesainasons
Agropryon-LeguminosaeJGutierrezia habitat type.....

Agr@pyran;MeZilofusﬁstipa‘habitat EYPCerenss e
Agfopyron;Artemisia—surcobatus habitat type ¢ecevcsoans
Pinug-Symphoricarpos habitat tyPe..ecotieeesssesecoonsss
Medicago—Avena—Hordeum habitat . type ccevicessns feseneas

Study. area showing fence types and sprtng pronghorn-
llvestock distribution ...... et esense esciacena Wecoeceno

Study area showing fence types.and summer pronghorn-

Study.area showing fence; types and fall pronghorn—
livestock distribution .e.eceeceacocascnnsncsas cecasnese

18
18
19

19
23
25
25
26
26

37

38

-39




Cix

LIST OF FIGURES (continued)
Figure _ o _ Page

16. Seasonal pronghorn distribution among pastures
in relationship .to. livestock ceseceseasnans Cesaseansas 50

17. Monthly pronghorn, sheep and cattle forage class-use
for April-September, 1969 B trassoiecens 72

18. Study area showing land ownership ...eoceveces cereeses 78




X
ABSTRACT -

A study of promghorn-livestock range relationships was, conducted in
Carter County, Montana during the summer-of.1968 and from April.to Sep-
tember, 1969. Six habitat.types were distinguished. Vegetation was.
evaluated on four habitat types and on certain' sheep.pastures. Lower val-
ues for forb,abundance were recorded onsheep. pastures than.on non—sheep
pastures. Classification as to age and sex of 5,000 1nd1v1dual pronghorn
observations indicated a.summer compesition of 26.6 percent males, 44.7
percent females and 28.7 percent fawns. Pronghorn densities for summer
and early fall of 1968 and late spring, summer and early fall of 1969 were
2,7, 3.0, 2.2, 2.6 and 2.9, respectively. Biological data were obtained
from each-of 12 pronghorns collected. Weights of males continued to .in-
crease up to age 4. Physical condition indexes-showed an increase in
body condition from April to September. Fences were classified in rela-
tion to pronghorn passability. Pronghorn distribution and movements '
were not significantly influenced by fence type, probably due to. fence
condition and/or open gates. Home range.sizes were determined for 16
individually recognizable. pronghorns. Statistical tests-indicated no-
real ‘difference between home range.sizes of the three groups -- 'bache-
lor" males, female associations; and territorial males —-— however, other
factors, probably influenced the outcome.of the tests. Pronghorn distri-
bution, as determined from 5,000 individual pronghorn and 577 group ob-
servations was tested statistically for randomness in‘'relation to habitat
type. These tests indicated that distribution was not random and that
group.classification may be more meaningful as concerns evaluatlon of
habitat use. Pronghorn group distribution was influenced by condition
of vegetation, human activity, livestock use, and past grazing history
of pastures. Livestock distribution was.governed.by the rancher and
fences. Pasture use.and association data indicated a.compatible prong-.
horn-cattle relationship, but a.non-compatible pronghorn-sheep relation-
ship. Feeding site examinations for pronghorns; sheep, and cattle and-
analyses-of .13 rumens from pronghorns provided food habits data, Forbs
were the dominant items in the pronghorns diet all three seasons,

Shrub use was. greatest for spring and fall and grass use was insig-
nificant -all three seasons. Shrubs.were the major items in the spring
diet of sheep, whereas grasses dominated for summer.and- -fall. Grasses
were dominant all three seasons in.the diet of cattle. TForb usage was.
greatest for spring and .summer: Shrub use was insignificant all three
seasons. Agropyron smithii was the major grass used by cattle and-
sheep. Artemisia tridentata was preferred by pronghorns and sheep in
the spring. Melilotus officinalis was preferred by pronghorns, sheep
and cattle whenever available. Pronghorns generally preferred.range
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‘'plants with the highest crude.protein levels. A progressive sedsonal
decline in crude protein content was noted for all plants analyzed.
The low use by pronghorns for all three seasons of pastures occupied
by sheep precluded any severe direct forage competition even though
similarities exlsted in the diets. The most important aspect of
pronghorn-sheep competition was the non-compatible relationship be-
tween the two which resulted in pronghorn withdrawal from 14.7 per-
cent of the study area. Differences in pronghorn-cattle food habits
and the compatible relationship between the two indicated that joint
range ‘use occurred, and as.a result more efficient range use was
achieved. '




- INTRODUCTION

Pronghorn antelope. (Antilocapra americana) have been present in-
southeastern Montana for many years. Nelson (1925) did not include.Car-
ter Countylamong the areés populated by pronghorns in 1922—24, although
Powder ‘River, an adjoining county, was listed as -having the highest
density in the State. Beéf,(l944) listed the pronghorn population of
Carter County as being 2,500, the highest among the counties inhabited'
by pronghorns. This figure did not include bands that reportedly came
in from South Dakota.during severe winters to winter in the breaks-and
buttes along the Little Missouri River. Surveys by personnel of the
~ Montana Fish and Game Department have indicated densities per square
mile of 1.04,-1.54, 0.85 and 1.88 for a.portion of Carter County which
included my.study area for the years, 1950, 1955, 1959 and 1965,
réspectively.

Following the passage of the Taylor Grazing Act in 1934, the migra-
tions mentioned by.Beer (1944) were probably curtailed by extensive fence:
construction that began.in the area in-the 1930's, New pastures were
formed -and the few existing pastures were sub—dividéd by additional
fences, many of which were sheep-tight. Stock ponds were comnstructed
and carrying capacities for livestock were established for public lands.
Pronghorns were'ndt considered.

Food habits of the pronghorn, for fall-in Carter County were reported

by Couey.(1946j and Buck (1947). Both.pointed out the importance of
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sagebrush (Artemisia spp.), and Buck (1947) indicated that pronghorns
compete very little with cattle., Outstanding among.the reports .in gen-
eral on pronghorn-livestock competition are‘those by Severson et al.
(1968) and Buechner (1950) and (1947).

The intensification of game management in recent yearé,,theigég;ij
_ ficiengy of . basic -information on pronghorn-livestock range relation-— |
ships, and the importance of Cartér County as a producer of pronghorns
lead to the initiation of the present study. - This sfudy inclpded the
"food habits of pronghorns, sheep (Ovis aries) and.cat;le (Bos taurus)
on .a, common-use ranée'during late spring, summer and early fall; an .
evaluation of interspecific range use relationships and pronghorn.move-
ments and distribﬁtion iﬁ-relation éo fencg types and cattle and sheep

use of the.area. Full-time field work was-carried out.during part of .

the symmer of 1968 and from Aprii through September, 1969,




. DESCRIPTION OF AREA

The study area (Figure 1) of approximately 40,631 acres of pub-.
licly and 55,115 acreé of privately-owned lands  (Figure 18, Appendix)
is in extreme southegstern Montana. It -is included in-the western
half of the LittlegMissouri-RiVer Drainage Basin in,Carter -County. It
is bordered on-the north by Sheep Mountain; on the west.by the Finger
Buttes, on the southwest.by Blacktail Creek and on the southeast by the
county road which parallels the Ligtle Missouri River. The principal
drainages are'Hackberr§, Cottonwood, and Blacktail Creeks. The;economy
is primarily based on livestock production and forage-producing crops.
of native ‘hay, alfalfa, and grain.

Physiographic -features are broad sloping plains covered with sage-
brush gnd sporadically broken by coulees which on the north and west.
sides of the area-are bordered by shale.hills and buttes topped.with
stands of Pinus bonderosa. These stands-grade into scattered.patches
of Symphoricarpos occidentalis, Prumus virginiana, and Shepherdia ar-
gentea thickets about midway from the -top which in turn.give way to
Sarcobatus vermiculatus-Artemisia spp. "badlands" near the bottoms, of:
the hills. From.mid-summer on, the only areas that appear verdant are.
the bottoms of .the drainages, K (Figure 2) and certain protected.areas in
the hills and buttes .bordering portions of the study area.

Exposed rock formations are of-sedimentéry marine and continental
origin, ranginé in age from ooper Jurassic to:present (BLM Land plan-

ning and Classification Report:1959). Very little crustal disturbance,
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Figure 1. Study area showing the vehicle observation route and
distribution of habitat types.




Figure 2.

Agropyron-Artemigia habitat type showing verdant coulees.
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has resulted in most of the_réck outcroppings dipping very gently if-at
all, Soil on most of ‘the area is'thin and poorly developed. except for
flood plains along major drainages where some. fairly deep and Well;
developed soils are found.

Sandstone outcroppings in the extreme northeast portion have pro-
duced the oniy sandy to loamy soils. Shale formations over most of the
remaining area have resulted in soils of the clay of.clay loam type.
Scattered clay pan spots, with a Solonetz profile, occur throughout the
area on the ‘broad sloping flats between drainages. Around the bases of
hills and buttes on the west and north edges .of the area numerous So-
lonchaksi(puff‘sﬁots) are encountered. -These unusual -soil features
(Figure 3) have resulted from soluble salt percolation in a p;orly
drained siify clay loam soil type (BLM, Land Planning and Classification
Report 1959). '

Monthly climatological data for 1968 and 1969 for the study area
(Table 18, Appendix) were obtained by averaging the records from the
United States Department of Commerce Weather Stations at Albion, at the
southeast edge, and Ridgeway, a few miles outside of the northwest

.edge. The average temperature.in 1969 for April and May was 51.8 F and
for June, July and August, 66.7 F. These were 8.1 percent above and 0.7
percent below the 10-year means, respectively. Average precipitation in

1969 for spring was 1.l4 and for summer 2.40 inches. .These were 38.4

{




Figure 3. Agropyron-Leguminosae-Gutierrezia habitat type showing
the numerous Solonchak spots on this type.
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percent below, aﬁd 23.1 percent above the 10-year meaﬁs, respectively.
Average annual precipitation is around 13 inches.  Summers are hot -and

dry,and winters severe .with long celd_spells and infrequent blizzards.




‘METHODS
Habitat Analysis -

Habitat»typeswwere.distinguished to facilitate the studying of .
interspecific range—use.rélationships.“ Four of}six habitat types rec=
oéﬁized warranted énalysgSsof vegetation -and ‘82 stands were sampled by
a method similar"tosfhat of Daubenmire (l959). A Z,k 5 decimeter plot
was placed, at 10-foot inter?alé along ‘four, 50-foot lines, located in-
a relatively homogeneous and undisturbed portién of the-stand: In each
plot, percentage canopy cqverqge'éf each taxon-and percentages.of lit-
ter, roqk,.baresgréund‘andﬂlichgn were visually és;ima;ed'as folwas:
Class-I-=:0—5.percent;'Class.II = 5-25 percent; Class, III = 25-50 pérv
'.cent; Class 1V =-50—75'pefcent; Class .V =-75—95‘pefcent;.an&'Class VI =
95-100 percent. The class mid-point was,used for tabulation of data.

Within the Artemisia-Agropyron habitat ﬁype,.sagebrush coverage
categories were determineé. At‘éach'stand‘in‘this type, sagebrush
intercept was determined along a 100-foot line and is'reported accord-
ing'to the following'categorieé: rare.= <l; scattered = 1-5; common, =
6-20; and deﬁse‘=.>20 percent.

For -the other two habitat_types, a ggneral-reconnaissénce.allowed
delineation and necogniﬁion of ‘the existing'piant-communities.

Plant nqmenqléture followed Booth, (1950) apd Booth ‘and Wright

(1966).
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Pronghorn-Livestock Distribution .and Movements |
. A 1ll-mile vehicle route (Figure l) was established tc determine
distributional patterﬁs of the animals., This réqfe was traversed ;t
approximate;y 2-wgek,intervals duriné'early,mo?ning and eQening periods
. when heat.wave‘diétqrtion'wés minimal., Obsefvations were aided b& the
use éf a 7 x 35 binocular and a 20X spotting scope.

Data rgcordedﬂfofzprqnghqrns consisted of locati§n~tq the nearest
one-fourth mile, proximity to the nearest group .of livgstoék within the:
same pasture to the nearest oneffourth‘mile, sex; age ciasg (adﬁlt,
fawn), groﬁp‘ass;ciations; habita£ type -and sagébrush'gspecﬁloccupied
and‘whethérAmarked_of-ﬁnmarked, Twentynoﬁé.pronghorné were captured and’
individually marked. prior to the-initia£ion of field work in 1969; of
these, newbofﬁ fawné were mafked with ear streamers and~the‘others,Withr
neck bands. In the 'spring of 1969, 1 captured 19 fawns and mérked them
with the following: expan&able neck .bands, plastic_éar.streqmers and
'plasfic hqck'streamérs; For:livestock’(adults;and ygarlingé,ogly)A
'pasﬁure occuﬁanc& andmdufation were recorded. |

Late spring;'sumﬁer-aﬁd early fall, 1969, home ranges were calcu-.
1atéd.by a method -similar to the one describéd by .Hayne (1949) for

ihdiﬁi@uals,bbserved five or more times after initial marking.
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Pronghorn-Livestock Food Habits Ana]ysés
Feeding site examinations provided the primary basis for determiﬁ—
ing food habits -(Cole 1956, and others). Frequéncieé of ‘use for each..
taxon were recorded. For grasses and grass-like plants; use of a rooted
stem, for forbs, a éingie leaf or stem, and for shrubs, a leader,
constituted .one instance .of use.

The aggregate volume method was used to 'determine usage by taxon

for each month, whereas the aggregate percentage method was used for

éeasonal calculations, Martin et aZ..(1946).

Analysis of a.rumen sample from each-of two pronghorns collected
each ‘month plus any otﬁer;obtainable rumen material from;pronghorns or -
livestock.supplemented .and served as-a,basis‘to‘compare-food'ﬂabits'de—
termined by the~feedinglsite method; 'Rumen anaiysés in general followed
the techniques deégribed by .Norris (1943), Saunders (1955) and Cole
(1956). Data from rumen analyses were tabulated in the :same manner -as

those for feeding sites.

Chemical Analysis of Forage Plants

Saﬁples 6f various forage plants were randﬁmly‘cqlleqted|ovef‘the
entire'study area at monthly intervals. Each sample consisted of that -
portion of the plant which was found:to be consumed by iivestock and/or
pronghorns. The sample contained maferial from numerouS‘sites;k This .

partially'obscured varlations that might .occur from differences /in soil

-~
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and site céndition.

Chemical analyses on air dry matter of protein, ether extract,
crude fiber and ash followed the procedures of A. 0. A. C. (1965) sec-
tions 22.011; 22.033, 22.042 and 22.010, respectively, and were carried
out by personnel of the Chemiétry Station Analytical Laboratory, Montana
~ State University. A modified A. 0. A. C. procedure (Chemigtry Station
Analytical Laboratory, MSU) was used for calcium and phosphorous.

analyses.

Physical Charactéristics

Two pronghorns per month were removed from the study area from
April to September, 1969. Sex, whole and Hog—dressed weights, gross
evidence of internal.and external parasifes, and certain standard.mea—
surements weré.recorded for eaéh specimen. The year—class was aeter—
mined by dentition, Dow and Wright (1962). Fat content of marrow,
determined by the compression method, Greer (1968), and kidney fat

indexes, Ransom (1965), aided determination of physical condition.




RESULTS-DISCUSSION
Habitat Types
The general distributional pattern of the six ‘habitat types.is

shown in Figure 1. The results of quantitative analyses of the

vegetation fof four of these types are presented in Table 1.

AGROPYRON-ARTEMISIA HABITAT TYPE

This type - (Figures 4 to 7) occurred thppughout,the study.area and
occupied approximately 79.1 percent of the study area. The dominant
shrub, Artemisia tridentata, showed a wide variation of growth form which
was apparently related to'past grazing history, soils and topography.
The sagebrush coverage (Figures.4 to 7) -and its assoclation with various
forbs and grasses changed considerably within a relatively short dis-
tance at.any given site. The environmental factors responsible were not
determined, although association differences appeared to be at least in
part related to the.sagebrush coverage. Vegetational -analysis data for
the four.categories of sagebrush coverage (Table 2) indicated fewer
grass_speéies in the dense category than in any other. Only five grasses .
(Agropyron smithii, Koeleria cristata, Poa spp., Schedonnardus panicula-
tus, and Stip& viridula) occurred on all four sagebrush aspects. Of
these, Agropyron smithii, accounted for 80.4 percent of the combined
canopy coverage for these five species. Numbers of shrub species were
approximately the same from one category to the nexf but the canopy cov-.

erage and frequency increased from the rare to the dense aspect..




TABLE 1. VEGETATIONAL AND OTHER CHARACTERISTICS OF THE FOUR.HABITAT TYPES SAMPLED BY
ANALYSES OF 1,640, 2 X 5 DECIMETER PLOTS.

HABITAT TYPES

Agropyron- Agropyron- Agropyron-

Agropyron- Leguminosae- Melilotius- Artemisia-

Taxal Artemisia Gutierreszia Stipa Sarcobatus
47 Stands 16 Stands 11 Stands 8 Stands

(940 Plots)

GRASSES AND GRASS-LIKE PLANTS:

Agropyron smithii
Bouteloua gracilis
Bromus japonicus
Buchloe dactyloides
Carex spp.
Carex filifolia
Distichlis stricta
Hordeum Jubatum
Koeleria cristata
Muhlenbergia- cuspidata
Poa spp.
Sehedonnardus paniculatus
Stipa comata
Stipa viridula

Total Grasses
SHRUBS:
Artemigia cana
Avtemisia tridentata
Atriplex nuttallit
Chrysothamnus viscidiflorus
Gutierrezia sarothrae
Sarcobatus. vermiculatus
Symphoricarpes occidentalis

~Total Shrubs:

(320 Plots) (220 Plots) (160 Plots)

100/47/942 100/35/86 91/51/89 87/33/79

3/ 4/ 9 37/ 5/13 9/ +/ + 12/ +/ 2
20/ 2/ 8 -6/ 1/ 3- 9/ 2/ 9 -

3/ 6/13 .19/ 9/12 18/ 3/ 6 25/ 2/-5
24/ 2/ 7 50/ 5/20 18/ +/ 1 -
13/ 4/ 9 6/ +/ 2. 27/ 2/ 7 -
14/ 1/ &4 37/ 2/13 -— 12/ +/ 3

7/ +/ 1 6/ +/ + 9/ 4/ + 12/ +/ 2
44) 2112 69/ -4/24 45/ 4/19 25/ +/ 2
11/ 1/ 3 44/ 6/17 -— - -
70/ 3/20 37/ +/ 3 64/ 5/26 62/ 3/16
48/ 2/12 31/ +/ 3 46/ 3/13 62/ 1/ 7

+/ 1/ 3 - : - -
43/ 4/13 69/ 3/14 . 55/ .8/18 12/ +/ 1

100/67/99 100/57/94 91/70/90 100/39/82

9/ 1/ 3~ - - -
83/10/33 31/ 1/ 6 -— 87/13/51 -
24/ +/ 3 37/ 1/ 3 9/ +/ 1 25/ 1/ 6

-- 25/ 1/ 4 - -
.36/ 1/10 56/ 3/16 S—— 25/ +/ .2
- 19/ +/ 2° - 87/ :3/17

8/ +/ + - 9/.1/ 2 S
"96/13/45 94/ 7/32 82/ 2/ 3 100/19/64

—17'[_




TABLE 1. (CONTINUED).

HABITAT TYPES

Agropyron- Agropyron- Agropyron-
Agropyron- Leguminosae-  Melilotus- Artemisia-
Taxa - Artemisia Gutierrezia Stipa Sarcobatus
47 Stands 16 Stands- 11 Stands 8 Stands
(940 Plots) (320 Plots) (220 Plots) (160 Plots)
. FORBS:

Achillea millefolium
Allium textile

" Avtemisia frigida
Artemisia longifolia
Aster falcatus '
Astragalus bisulcatus .
‘Astragalus cthbarius .
Atriplex dioeca .
Comandra umbellata
Eriogonum flavum
Eriogonum multiceps

Haplopappus multicaulis

Helianthus petiolaris
Iva axillaris .
Lomatium feeniculaceum
Lomatium macrocarpum
Medicago sativa
Melilotus officinalis
Monolepis nuttalliana
Oxytropis campestris

Petalostemon candidum

Petalostemon purpureus
Phlox hoodit
Plagiobothrys scouleri
Plantage purshii
Polygala alba

41/ 2/15
28/ 1/15
49/ 2/11

24/ 1/ 9
17/ +/ 2
17/ +/ 3

20/ ;/ 3

6/ +/ 1.
40/ 1/13
24/-3/10
34/ 2/12
9/ +/ 1
7/_;[ 1
"10/ +/ 1

62/ .2/17

19/ +/ 2°

6/ +/ +
56/ 3/23
31/ 1/ 7
56/ -1/10
37/ 1/ 7
25/ 1/ 5
19/ 1/ 2
56/ 1/14
31/ +/ 3
12/ 1/ 3

25/ +/ 2.

6/ +/ 1
75/ 3/22

6/ +/ 2

37/ ;/13‘

6/ +/ 1

25/ 2/11°
31/ 2/-8.

50/ 2/10

81/ 2/27

6/ H +

19/-1/ 4

34/ 1/ 9 50/ +/ 4
18/ +/ 1 12/ +/ 1
9/ +/ 2 . 37/ 1/ 5
- 12/ +/ 2-
- 25/ +/ 1
- 12/ +/ 2
18/ 1/ 2 12/ +/ 1
- 12/ 1/ 7
9/ +/ + 37/ 1/ 7
18/ 3/10 —
46/ 6/25 25/ +/ 5
18/ 2/ 8 25/ #/ 1-
9/ -+/-1 -
9/ 4/ 8 -
45/15/25 12/ +/ 2
9/ 2/ 6 12/ +/ 1
- 7 12/ +/ 2
18/ +/ 1 37/ 1/ 6
9/ 2/ 4 -
- 25/ 2/ &4

.—g'[-




TABLE 1. (CONTINUED).
HABITAT TYPES
Agropyron- Agropyron- Agropyron-
Agropyron- Leguminosae- Melilotus- Artemisia~
Taxa Artemisia Gutierresia Stipa Sarcobatus
' 47 Stands 16 Stands 11 Stands- 8 Stands
(940 Plots) (320 Plots) (220 Plots) (160 Plots)-
Polygonum ramosissimum 16/ +/ 3 6/ +/ + 36/ 5/20 25/ +/ 3
Sedum lanceolatum - . - - 12/ 1/ 7
Sphaeralcea coccinea 70/ 2/17 50/ +/ 7 18/ 1/ 4 25/ +/ 2
Taraxacum of ficinale 18/ 2/ 7 25/ +/ 3 36/ 1/ 6 —_—
Tragopogon dubius 15/ +/ 2 25/ 1/ 7 18/ +/ 1 —_—
Vieia americana 71/ 2/23 75/ 2/17 45/ 3/13 25/ 1/ 6
Viola nuttallii 7/ +/ 2 - 9/ 2/ 5 12/ +/ 1
Unidentified Forbs 36/ 1/12 12/ +/ 3 36/ 1/15 25/ 1/12
Total Forbs 100/23/83 100/29/92 100/40/90 . 87/ 8/52
MISCELLANEOUS RANGE DATA:
Cactus 58/ 2/ 9 12/ +/ 1 9/ 1/ 4 75/ 7/31
Bare Ground 100/26/89 100/29/97 100/23/92 100/43/100
Rock 76/ 4/33 94/17/93 9/ +/ 1 50/ 2/21
Lichen 61/ 2/21 25/ +/ 4 9/ 1/ 1 75/ 8/51
Litter I (standing) 100/40/99 100/28/96 100/58/91 100/22/93
Litter II (lying) 100/56/100 100/36/99 100/55/100 100/34/96

_gt_

i Includes only those species having 1 percent or greater canopy.coverage.and 10 percent
or greater frequency for at least one habitat type. Species with lesser values are:
Agropyron spp.; Festuca octoflora; Poa secunda; Rosa spp.; Arnica fulgens; Artemisia
ludoviciana; Astragalus canadensis; Astragalus gilviflorus; Astragalus lotiflorus;
Astragalus missouriensgis; Astragalus spatulatus; Atriplex argentea; Bahia oppositi-
folia; Besseya wyomingensis; Chenopodium album; Chenopodium capitatum; Cirsium undu-
latum; Collomia linearis; Crepis runcinata; Cryptanthe bradburiana; Descurainia
gophia; Echinaceae pallida; Epilobium paniculatum; Erysimum asperum; Euphorbia ser-
phyllifolia; Gaura coccinea; Gilia congesta; Glycyrrhiza lepidota; Grindelia squarrosa;




TABLE 1. (CONTINUED).

Haplopappus .spinulosus; Kochia scoparia; Lactuca pulchella; Lappula redowskii
Lepidium densiflorum; Lesquerella alpina; Lesquerella ludoviciana; Leucocrivum mon-
tanumy Liatris punctata; Livum rigidum; Microserie cuspidata; Microsteris gracilis;
Musineon divaricatum; Penstemon eriantherus; PZantago elongata; Polygonum spp.;
Psoralea argophylla; Ratibida columnifera; Rumex crispus; Taraxacum laevigatum;
Thermopsis rhombifolia; Xanthium strumarium; and Zigadewus paniculatus.

2‘__j‘_j___ Constancy = percent occurrence among stands/Canopy Coverage =.percent areal
coverage/Frequency = percent occurrence among plots; + = value of less than
1 percent.

..L'L'_
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Figure 4. Agropyron-Artemisia habitat type; sagebrush aspect dense.

Figure 5. Agropyron-Artemisia habitat type; sagebrush aspect common.




Figure 6.

Figure 7.

ey -

Agropyron-Artemieia habitat type; sagebrush aspect scattered.
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TABLE 2. VEGETATIONAL CHARACTERISTICS OF FOUR CATEGORIES OF SAGEBRUSH"
COVERAGE AND SHEEP PASTURES WITHIN THE AGROPYRON-ARTEMISIA
HABITAT - TYPE AS DETERMINED BY ANALYSES WITHIN 1,060, 2 X5
DECIMETER PLOTS.

AGROPYRON-ARTEMISIA HABITAT TYPE

SAGEBRUSH ASPECT

Pastures
With
Forage Past History
Class Densel Common Scattered! Rarel of Sheep Use

7 Stands 16 Stands 18 Stands 6 Stands 6 Stands
(140 Plots) (320 Plots) (360 Plots) (120 Plots) (120 Plots)

GRASSES AND GRASS-LIKE PLANTS:

Number Species 7 14 13 14 10
Canopy Coverage- 67 67 64 70 71.
Frequency 99 99 99 99 100
SHRUBS:

Number Species 3 3 3 5 3
Canopy Coverage 22 L4 8 6 17
Frequency 71 53 32 26 54
FORBS:

Number Species 23 37 49 27 14
Canopy Coverage 24 20 25 21 13
Frequency 84 77 79 92 58

1 Sagebrush Categories: Dense = >20; Common = 6-20;
Scattered = 1-5; Rare = <l percent line intercept.
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Artemisia tridentata, Atriplex nuttalliti, and ‘Gutierrezia savothrae
each occurred on at least three of the four sagebrush aspects with the
former -accounting for 75.5 percent of total canopy covérage‘fof shrubs.
Approximately eqqalbnumbers of forb, species occurred on the .rare and
dense sagebrush aspects, however.a progressive increase in numbgrs of
species was noted as,coverage.decreased from the .dense to'scaétered
aspect. Frequency.and canopy coverage for total forbs remained about
cqnstént'within the various aspects: The following forbs (dchillea mil-
lefolium, Artemisia frigida, Aster falcatus, Iba_dxilldris, Lomatium
foeniculaceum, L. -macrocarpum, Phlox hooditi, Sphaeralcea coccinea, Ta-
raxacum officinale and Vieia americana) each:occurfed_on af least three
of.tﬁe four sagebrush-aspectéqand-represented-76;5 percent .of -the #otal

canopy.coverage.for forbs.

a
%

Vegetation of the sheep pastures differed from the other aspects
mainly in.the relative abundance of forbs. Lower values were recorded
for number of species, canopy.coverage and frequency. Seven of the ten-
major species listed for the Agropyron-Artemisia type oc;urrea here.
Cirsium undulatum with a value of 2 percent and PZantdgo'purshii-with

15 .percent occurred with greater frequency on the sheep pastures.

Maximum values.for other:aépects‘were 1l and 4 percent, respectively.
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AGROPYRON-LEGUMINOSAE~GUTIERREZIA HABITAT TYPE
Approximately 9.4 perqent_of the area was.occupied by this type
(Figure 8), which occurred on areas of greatest relief,'characteriged
by shale outcroppings, numerous Solonchak spots and.imﬁefmeable soil.

The dominant grass, Agropyron smithii, occurred fhroughout this type

‘with stands of high density being associated with the drainages.

Other characteristic grasses. were Buchloe dactyloides and Muhlenbergia
cuspidata. Theé dominant shrub was.Gutierresia sarothrae. Artemisia
tridentata anﬂ'AtripZew_nuttaZZié were of approximately equal impor-

tance. -Members of the Legume familly were predominant among the char-

‘acteristic-forbs and were represented by a minimum of 16 species.

Melilotus officinalis and Petalogtemon candidum and P. purpureus were

dominant among this-group and occupied the more mesic sites. Other

important -forbs were Artemigia frigida and Iva axillarie.

AGROPYRON-MELILOTUS-STIPA HABITAT TYPE

This-t&pe-(éreal‘coverage 6,6'percént) which throuéh succession
is slowly reverting back to the Agropyroﬁ—Artemisia type, occurs on
areas of past-cultivation seeded primarily to.Agropyrom’shithii.
This type (Eigure'éj is found primarily along major drainages or where
spréaderhdikes tend to increase available moisture. Agropyron smithii,f
Stipa viridula, and Poa spp. are-the dominant grasses. Characteristic

forbs ,are Melilotug officinalis, Iva axillaris, and Polygonum ramosis-
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Figure 8. Agropyron-Leguminosae-Gutierrezia habitat type.




2=
gimum, each of which may~achieve.dominance-on certain‘éitesg Pefiph—
eral invasion by Artemisia tridentata and Atriplex nuttallii is-

widespread. -

AGROPYRON-ARTEMISTA-SARCOBATUS HABITAT TYPE

This type (Figure 10) found primarily along drainages where heavy
dengse clay.soils exist comprised 3.6 percent of the area. The doﬁinant'
grass was Agropyron smithii. Characteristic shrubs were Sarcobatus
. vermiculatus and Artemisia tridentata. Artemisia frigida, Phlox hoodii,
Achillea millefolium and Haplopappus multicaulie were the most fre-
quently encountered férbs. The lowest total canopy coverage for grasses:
and forbs and the highest for shrubs and.cactus were found on this type.

Percentage. of bare ground was also greatest on this type.

MISCELLANEOUS HABITAT TYPES

Two types, which comprised approximately 1.3 percent of the area,
were Pinus-Symphoricarpos habitat type.(Figure 11) and Medicago-Avena-
Hordeum habitat -type. (Figure 12). The latter was found only in:the
north portion of the area where it occurred in small tracts. of 100 acres
or less. The;alfalfa fields Weré located adjacent .to.Hackberry amd Cot-
tonwood Cregks; The grain:fields were situated more distant and.on1y in
the area of Cottonwood drainage. The Pinus-Symphoricarpos type was.con-.

fined to'the west portion and was nearly inaccessible to pronghorns and.




Figure 9. Agropyron-Melilotus-Stipa habitat type.

Figure 10. Agropyron-Artemisia-Sarcobatus habitat type.




Figure 11. Pinus-Symphoricarpos habitat type.

Figure 12. Medicago-Avena-Hordeunm habitat type.
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livestock due to surrounding cliffs. Stands of Pimus ponderosa and

thickets of Symphoricarpos occidentalis characterized this type. -

Pronghofn Population Characterfstics

From August.to September, 1968.and April to September, 1969 a
total of 5,000 individual pronghorn,obsgrvations was classified és
to age and sex while traveling the vehiélé‘obéervation route (Table 3).

Pronghorn densities for gummer-and early fall of 1968 and late.
-spring, summer and early fall of 1969 were 2.7, 3.0, 2.2, 2.6, and 2.9,
respectively. These densities are higher than any previous denéities
recorded for this area éince 1950 (Montana Fish and Game, Project Com-
plefion Reports, 1950, 1955, 1929 and 1965). The maximum number of
fawns per 100 females, and the average number of fawns oEserved per .
season were somewhat -less in.1969 than in 1968. Roberts (197Q) noted
a lowered fawn:female,ratiq following a year with a higher fawn:female .
ratio §nd related this- to the relatively larger number of yearling
females in the populatibn the secon&:year!, However, his average num-
ber of fawns per period was about 'the same for both years. The lower
number .of fawns per 100 females in 1969 that I‘obse;ved thus could be
explained by the‘greater number of yearling females in the 1969 popu-
lation as a reéult“of a higher -fawn:female ratio .the previous year and-

to lowef fawn production in 1969.




1969: 1,141 30.5 1,843 ~ 49.3 754 20.2 3,738 42.8 156

TABLE 3. SEX, AGE, FEMALES PER 100 MALES AND FAWNS PER 100 FEMALES FOR PRONGHORNS AS
DETERMINED FROM .OBSERVATION ROUTE COUNTS i
ADULTS Total Fawns: Females:
Number Number Number Classi- 100 100
Date! M#* Percent F* Percent Fawns Percent fied Females Males
SPRING: . , _
4/23/69 1082 33.8%° 212, 66.2 -— -- 320 - 196
5/9/69 147  40.2 219 59.8 - - 366 - 149
5/26/69 106 34.4 186 60.4 16 5.2 308 8.6 176
Total or Average 361 36.3 617 62.1 16 1.6 994 2.9 174
SUMMER:
6/11/69 104  34.8 170 56.8 25 8.4 299 . 14.7 164
. 6/24/69 116  24.8 224 48.0 127 27.2 467 56.7 193
7/13/69 86  26.5 135 41.5 104 32.0 325 77.0 157
7/29/69 107 26.6 174 43.3 121 30.1 402 69.5 163
8/12/69 115 28.3 168 41.3 124 30.4 1407 73.8 146
8/27/69 112 27.8 173 42.9 118 29.3 403" 68.2 155
Total or Average 640 27.8 1,044 45.3 619 26.9 2,303 60.0 163
FALL:
9/14/69 140 31.8  .182 - 41.3 119-- 26.9 441 65.4 130
Total or Average 140 31.8 182 41.3 119 26.9 441 65.4 130
TOTAL --




Percent of the total .classified for each period in each category.
= Males; F = Females.

TABLE 3. (CONTINUED).
—ADULTS - Total . Fawns: Females:

Number Number -Classi~ 100 100
Date M Percent F Percent Fawns Percent fied Females Males
SUMMER: 7 ‘
8/2/68 90 19.9 189 41.7 174 38.4 453 92.1 210
8/27/68 91 25.5 149 41,7 117 32.8 357 78.5 164
Total or Average 181 22.7 . 338 41,7 291 35.6 8]0. 85.3 187
FALL: ,

. 9/12/68 105 23.2 169~ 37.4 178 39.4 452 105.3 161
Total or Average 105 23.2 169 37.4 178 ©39.4 452 105.3 161
TOTAL -- 1968 286 22.7 507 40:2 469 " 37.5 1,262 95.3 174 .
! = pate the route was started ——rﬁsually>3 days were required for cbmpletion.

i = Number of individual observations for each period in each category.
* M

—6z_
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The averagé summer .population. composition for both years combined
4was.26,6 pércent méles, 44,7 percent.feﬁalés and 28.7 percent fawns.
Martinka (1966) reported:on~the-summer pgpulation composition for .an
_area in northeastern Montana for a 6;year period and indicated lower

proportions of females and males but a.greater proportion of fawns.

" Group Sizes"of, Pro.nghorns .

Changes in seasonal .average group size (Table 4) reflected prong- .
horn behavior with respecf‘to Weathér and certain stages of their lifei
history.' The laréest group size was.recorded in April of 1969.. The
smallgét coincided wifh the pre-fawning and fawning periods of late ﬁay-
and early Junedwheﬁ pregnant ﬁoes moved away from pre&ious associates
-fof-parturition., Buechner (1950) reported that a pregnant doe parted
" company with a buck_i day:before:giving birth. The.increasing-averége-
group size following the fawning period iﬁdicated that does with fawns
soon join bther'female—fawﬁ groups. Summer'grpup.size was intermediaée
‘.between that for late spring an& the fawning period. Average gréuﬁ
'size for September -showed an increase qver-the'summef period ppséibly
reflecting changing condition qf vegetation‘éhd/or near éessation of
. breeding activities; Buechner (1950) pointed out.that following the
Breeding'seasén, p?onghorns formed iarge béndSu Group size‘déta c614;

lected by Bayless (1967) show the same seasonal fluctuations.




TABLE 4. TOTAL NUMBER OF OBSERVATIONS (SINGLES AND GROUPS), NUMBER OF PRONGHORNS
.OBSERVED AND AVERAGE GROUP-SIZE ACCORDING TO SEASON:

Date. Total Number ' Average
of Number Percent Percent Pronghorns Group Size
Route ‘Observations Singles Groups Observed (Singles Excluded)
LATE- SPRING: ' )
4723769 39 12.8 1 87.2 336 9.74 (2-28)
5/9/69 62 . 16.1° 83.9 366 6.85 (2-23)
5/26/69 ° . - _87. . 36.8 - 63.2 308 5.02 (2-19)
Total or -Average - 188 : 21.9 - 78.1 1,010 7.20 (2-23)
SUMMER: . )
6/11/69 96 - 37.5 62.5 299 4,38 (2-20)
6/24/69 81 . 17.3 82.7 467 6.76 (2-30)
7/13/69 ‘ 61 9.8 90.2 325 5.80 (2-24)
7/29/69 72 -25.0 75.0 402 7.11 (2-36)
8/12/69 66 18.2 81.8 407 7.31 (2-27)
- 8/27/69 ) 63. 17.5 82.5 403 7.54 (2-35)
Total or Average 439 ' 20.9 79.1 2,303 6.48 (2-29)
EARLY FALL:
9/14/69 . 71 T 22.5 77 .5 441 7.73 (2-27)

Total or Average =~ 71 22.5 77.5 441 7.73 .(2-27)

..'[E_
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Group observations on the four habitat types for all three seasons

in 1969 totaled 484 (Table 5). The group .size for late spring was larg-

est on the Agropyron-Artemisia habitat type, and smallest on the Agropyron-

Artemigia-Sarcobatus tyﬁe, For summer, the smallest average group size

was recorded for -the Agropyron—Arfemisia-sarcobatus type and the largest

for the Agropyron-Leguminosae-Gutierrezia type. The largest average group

size for fall was recorded on the Agropyron-Melilotus-Stipa type and the

smallest on the Agropyron-Artemisia type. Average group size increased

on-the Agropyron-Leguminosae-Gutierrezia type.and the Agropyron-Melilotus-

Stipa type but decreased on the Agropyron-Artemisia type as the seasons

progressed.

TABLE 5. AVERAGE GROUP SIZE BY HABITAT TYPE.AND SEASON.

SEASON
Late Early
Spring Summer Fall - All.
. Average Average Average Seasons

Habitat Type : Group -Size - Group Size  Group Size  Group Size
Agropyron-Artemisia 7.4 6.4 6.3 6.7
Agropyron-Artemisia~ 3.0 - 5.6 10.0 8.9
Sarcobatus '
Agropyron-Leguminosae- 4.5 - 8.0 : 8.0 6.8
Gutierrezia
Agropyron-Melilotus- 4.9 7.0 12.4 8.1

Stipa
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Pronghorn Physical Characteristics

Bielogical material and varilous physical'measurements were ob-
tained from each‘of.the‘12'prqnghorns.collected,fromnApril to September,
1969 (Tables 6 and 7). |

Averageiwéights-of,maleé tended to inc:ease_witﬁ increasing age at
least up to age.four; however, total leng;h:appeared to level off after
the second .year. Horn length continued go'increase up to and beyond
age four. Considerable variation in average horn length was found-améng,
animals of a sipgle.dge class and this-vériatiop was noted in all age
classes: The physical measurements recorded were similaf to those re-
corded by Buck. (1947) and any differences could .probably be-attribﬁféd
to the small sample size that-I had and/or differences in dafes‘of col-
lection. Mason (1952) reported similar livgkweiéhts-and hofn lengths
foerart,Mpuntaih_pronghorns in Oregon.

A general -examination for external andrinternal parasites on all
12 specimens collected'indiéated that these, animals-are almost. entirely
free,from:externallparasités and - that -internal parasites are few.
Roundworms of the genus Haemonchus were the.only internal parasites de-
tected and these were found.in the abomasums of two males —— one 2-year-—
old and one 4-year-old.. -

From April fo September - kidney fat indexes tended,té increase
(Table 7) indicating an.improvement in general body condition from

spring to fall with the main increase occurring about the time that-




TABLE 6. PHYSICAL MEASUREMENTS OF 12 PRONGHORNS COLLECTED FROM APRIL-SEPTEMBER, 1969.

—175_

Date of - : :
Collection Sex- Age!  Weight? T. L.3  Foot® Tail® C. Depth® Horn. L7 Horn c®
4/25/69 Female 3 92 . 50.5 14.2- 5.5 . ‘13.5 - - e
4/21/69 Male 1 88 55.2 16.5 5.8 15.5 10.2 4,9
5/20/69 Male 1 74 -. 52.0 15.2 5.8 13.8 6.4 5.0
9/16/69 Male 1 100 56.8. - 16.0 ° 5.0 14,2 . 12.8 5.2
6/14/69 Male 2 105 58.9- 17.2 - 5.5 14.2 11.6 5.4
7/14/69 Male 2 109 55.9 = 16.0 4.1 14.0 9.5 5.9
7/29/69 Male 2 116 . - 58.1 16.2 4.8 15.0 11.8 5.2
5/22/69" Male 3 112 57.5 16.8 5.2 15.5 10.8 5.8
8/29/69 Male: 3 124 59.4 16.4 6.0 15.0 11.9 5.2,
6/14/69 Male 4 104 59.6 . 15.5 4.8 13.5 8.9 5.6
8/13/69 Male 4 134 59.4 16.2 5.4 16.8 15,1 7.0
- 9/10/69 Male 6 126 . 55.6 16.5 5.2 15.0 14.8 6.9
! = Determined by dentition, Dow and .Wright (1962).
2 = Weight.to the nearest pound taken immediately after the animal was collected.
3 = Total length to the nearest tenth of -an inch.
% = Length of right rear foot to the nearest tenth of an inch.
> = Tail lemgth-to the nearest tenth of "an inch.
6 = Chest depth to the nearest tenth of an inch.
Z = Average outside length of horns, from base to tip, to the nearest tenth of -an inch.

Average basal circumference of horns to the nearest tenth of an inch.




TABLE 7.  SUMMARY OF PRONGHORN.BODY -CONDITION DATA FOR 12 PRONGHORNS COLLECTED AT THE RATE"
_OF .TWO -PER MONTH FOR THE.PERIOD' .APRIL-SEPTEMBER, 1969.

' Kidney - ) Hog Percent
Date of A551gned o Fat Whole Dressed Dressing Femur Marrow
Collection- . Agel - Sex: . Index? ~ Weight. Weight3 Percentage" Compression®
4/21/69 1 Male - 0.093" 88 66 71.2 -
4/25/69 3 Female 0.110 92- 58 63.0 -
5/20/69 1 Male .. 0.111 74 - 56 75.7 21.
5/22/69 3 Male 0.265 o112 80 71.4 10°
6/14/69 4 - Male 0.579 104 82 78.9 1
6/14/69 2 Male- 0.134 105 76 72:4 - 3
7/14/69 2 Male 0.267 109 81 74.3 1.5
7/29/69° 2 Male .0.438" - 116 84 7244 <1.0
8/13/69. 4 Male- 1.023 . 134 97 : 72.4 <1.0 .
8/29/69 3 Male . 0.762 124 94 - | 75.8 <1.0
9/10/69 . 6 Male 0.462 126 88 69.8 <1.0
9/16/69 1 Male 0.667 - 100 71 71.0 <1.0

1 = petermined by dentitlon, Dow and- erght (1962)

2.= Calculated by dividing the .wieght .of the kidney w1th fat and capsule removed into
the weight of -the 'kidney fat -and: capsule.

3 Head .and feet intact but.visera and external genitalia of males removed.
-Calculated by-dividing hog dressed weight'by whole weight.

Determined by a -method-similar to that of Greer . (1968).

Snn
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shrub use declined and Whefe forbé_became'the major items in the diet,
Percent femur marrow.compression genererally decreased from May to
August. The low values.for August and September indicating high fat
content were from pronghorns with kidney fat indexes above 30 percent
(Ransom 1965).

The .ratio of hog-dressed to whole 'weights (Table 7) remained
quite consistent and with thé excepﬁion of a pregnant female collected

April 25, averaged 73.2 percent.

Pronghorn Movements -~ Fence Type Relationships

Fences were classified in relation té pronghorns as passable (4
or less strands-of barbed wire), moderately passable (5 strands of
barbed wi?e), or impassable (6 strands of barbed wire or woven wire
topped with 2 or more strands of barbed wire). The seasonal pasture
shifts in relationship to fence types for pronghorns shown in Figureé
13 to 15 indicate that.-the types of fences present had little overall
influence on movement or distribution (e.g., pastures A, B, C, and D,
Figures. 13 to 15).. I do not mean to infer that  prongho¥n movements
cannot be~ihf1uenced by fences, as I‘have witnessed incidences where
the immediate destination of prongh&rns has been.unattainable, due to
fgﬁce type -and/or- their behavior towards fences in general. The ma-:
jority of fences on the atea were in a sagging conditioﬁ.‘ This, plus:

the presence of more than one type-along one section of a pasture,
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and open-gétes:betﬁeen'pastureé may have~been‘responéible for the lack-
oﬁlfence-influence-on'pronghqrn distribution. Sﬁnde:strqm (1966) pointed
out "that-pronghorns . may go through,or -under fences and will jump if -the
heigﬁt of the .fence. is not over 32 inches. Milek (1966) drew from data-
compiled'for pronghorns in Wyoming and indicated for one area over -a
6-year period that-a 57 percent decline in the population had-occurred-
conéurrently with extensive cross.fencing of the area .with sheep-tight

fences. In general, other studies which reported on fence, types and.

- their effects on pronghorns have been.conducted under artifical con-

ditions or .were,of the rancher-interview fype.

Pronghern.Home Ranges .

Home range sizes for ''bachelor' male groups,; territorial males.and:
femalerféwn-or‘female—fawn*maleNgroups were determined from 195 obser-
vations of 16 individually recognizable:pronghorns observed a minimum
of five times each (Table'é).

Territorial males had a mean home' range size 70 percent smaller
than "bachelor' male groups; .that .for female-fawm or female*féwn~male
groups was 30 percent smaller.

A standard analysis of variance, 6ne-way clagsification, was per=
formed to test the hypothgsis\that-mean,homefrange size for the three,
gafegories did not differ significantly. The‘test was run at the 5-

percent‘level‘of significance with total degrees of freedom being 16.




TABLE 8. CALCULATED HOME RANGES AND OTHER MOVEMENT DATA FOR 16 INDIVIDUALLY RECOGNIZABLE
PRONGHORNS FOR THE PERIOD APRIL-SEPTEMBER, 1969.

Average" ) DISTANCE (MILES)

Number Distance From Maximum First Calculated
Days Between Center Between  To Home . Range
No. Between, Home Ranges of Range3 Succ. Last- Square
Sex -- Age . - Obs:. Obs: . Seasons! Years? (Mean) (Max.) Obs. Obs. Miles
Female-Adult -(4) 15 10 - - 1.2 2.5 4.2 - 1.1 5.39
Female-Adult (5) 13 8 - - 1.4 2.5 2.7 2.5 7.70
Female-Adult.(5) 19 5 - - 0.4 0.9 1.1 0.5 0.83
Female-Yrlg." (1) 11 6 4.4 -— 0.6 1.0 2.0 1.5 0.85
Female-Fawn" (0) 5 26 - 1.5 0.9 1.3 2.5 1.0 1.78
Female~Fawn: (0) 7 12 -— - 0.7 1.9 1.8 2.1 1.89
Female-Fawn  (0) 13 . 7 -— - 0.4 0.9 1.1 1.1 0.73
Female-Fawn. (0) 8 6 - - 0.3 0.6 1.1 0.5 0.39
Female=Fawn (0) - 9 15 - - 0.4 1.3 2.2 0.4 0.61
Male-Fawn:  (0) 8 . 14 - - 0.6 1.2 1.4 2.2 - 1.53
Male~Fawn: (0) 13 7 . — - 1.0 2.5 2.1 0.7 2.23
Average Group I° 11 10.5 -- -- 0.7 1.5 2.0 1.2 2.18
Male-Adult - (5) 13 10 R == 0.4 0.7 0.8 0.5 0.63
Male-Adult  (4) _14 9- . == ——_ _0i5 1.3 2.1 0.7 _1.25
Average:Group II® 13.5 9.5 -= Cm- 0.45 1.0 1.45 0.6 0.94
Male-Adult (2) 13 ... 12 - -— 0.8 2.5 3.8 1.6 4.55
Male-Adult. (2) 10 15 - - 0.6 1.5 1.8 1.6 1.88
Male=Yrig. 1) 12 - 14 - - 1.1 2.1 3.2 2.2 2.95
Male-Yrlg., (1) _12 11. -= == 0.9-. 1.5 1.4 2.0 3.14
Average Group.II17 11.8 13.0 ™ -- -- 0.9 1.9 2.6 1.9 3.13

Female-fawn or female-fawn-male groups. ' 6= Territorial males.
"Bachelor" male groups.

! = Geometric center to geometric center between seasons.
2 = Geometric center to geometric center between years.

3 = Geometric -center.of Hayne, 1949. “ = Same animal.

5 - '
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The -resulting F value of .88 warranted acceptance of the hypothesis with
the following reservations: Other factors . such as group size and related ‘
habitat requirements, livestock range use, and/or human activity which
were not -taken into account in the test may have been responsible for .
having to.accept the hypothesis. Actual differences in home range
sizes for the three categories may have existed, yet variations in. in-
dividual home range.size resulting from the aforementioned factors may

have concealed any statistical difference.

Habitat Use and Distribution
PRONGHORNS

Distribution of pronghorns by‘season on the habitat types is shown
in Table 9. A Chi-square goodness of fit tést.was conducted to test the
hypothesis tha; the distribution of indiﬁidual pronghorn observations
and pronghorn groups was independent of habitat type. Both-categories
were tested separately- and for all three seaséns at ‘the .5 ﬁercent leyel'
of significance with 4 degrees of -freedom...The resulting Chi-squafe val-
ues (Table 9) required that the hypothesis be rejected. The much larger.
values for individual categories, as compared to the group categories
for all three seasons, suggest that group classification may have more.
.meaning conéerning habitat use than-individual classification.

Numbers 'of individual pronghorns using the Agropyron—Arfemisia,

habitat type in late spring were greater -than expected, while group




TABLE 9. ACTUAL AND "EXPECTED" DISTRIBUTION OF INDIVIDUALS AND GROUPS OF PRONGHORNS BY SEASON ON THE VARIOUS HABITAT TYPES.

Habitat Type and
Percent Areal
Occupancy

EARLY FALL

LATE SPRING . SUMMER
Number Pronghorns Number Groups Number Pronghorns Number Groups Number Pronghorns . _ Number Grdups

Obs.Y/
Percent? Expected3

Obs.*/ Obs./

Percent’ Expected Percent Expected Percent

Obs./.

Expected Percent

Obs./

Expected

" Obs./

Percent Expected

Agropyron-Avtemisia '
Habitat Type = 79.1

Agropyron-Artemisia-Sarcobatus
Habitat Type = 3.6

Agropyron-Leguminosae-Gutierresia
Habitat Type = 9.4

Agropyron-Melilotus-Stipa:
Habitat Type = 6.6

Medicago-Avena-Hordeun and
Pinuyg-Symphoricarpos
Habitat Types = 1.3

TOTAL = 100.0

Chi-square Values

880/86.9 798
8/ 0.8 37
26/ 2.7 95
96/ 9.5 67
0/ 0.0 13

1 010/100 0 1,010

.106.8

145/80.5 142 1,687/73.1 1,821

A

11/ 6.1 7 66/ 2.9 84
1/ 0:6 17 260/11.5 215
23/12.8 12 280/12.7 153
o/ 0.0 . 2 1/ 0.0 30

180/100.0 180 2,303/100.0 2,303
19.41 160.8

204/76.4 211

20/ 7.5 10
16/ 6.0 25
26/ 9.7 . 18
1/ 0.4 3

267/100.0 267
18.33

225/57.8 349

36/ 8.2 16
62/14.0 41
88/20.0 29
0/ 0.0 6

441/100.0 a0
205.9.

88/67.7 102

4/ 3.1 5
23/17.7 12
15/11.5 9

0/ 0.0 2

130/100.0 130
18.20

_-E;17..

1
2
3

Individual pronghorn observations.
Percent of total individual pronghorn observations.
Expected individual or group observations determined by multiplying percent areal occupancy of a type times the total number of individual or group

observations recorded for each séason.

[
1

Groups of pronghorns observed.
= Percent of all groups observed.

.




~hty
usage was approximately as expected., A decline in use, below the ex-
pected -for summer and .fall, occurred  -for .both categories as the growing
season progressed, with the group category reflecting the least change.
This same.trend in individual use.in summer.and early fall was noted
by Wentland' (1968) and Roberts (1970) for a similar habitat-type.
Wentland-related this to seasonal desiccation of vegetation. |

Group usage of the Agropyron-Artemisia-Sarcobatus habitat type in
spring and summer was above the expected while individual usage was be- -
low. The reverse.was true for early fall. Thé vegetation on this type,
except for that in draws, became desiccated before that on any other
type, probabiy due‘to'soilAtype and the flat exposed néture of the topo-
graphy;. Thus, the below expécted group usage during early fall tends‘to
add significance to group classification-as-a means of measuring habitat
preference. (i.e., if pronghorn distribution is truly.affected by
desiccation of vegetation).

Occurrence of individualslon the Agropyron—Leguminosaequtierrezié
habitét type showed a steady increase from spring to fall. Wentland
(1968) noted the same trénd for a.similar type and related it to per=
sistence of.succulence.of vegetation for the type. Individual ‘usage was
greatef than expected for all three seasons but group usage .was less
than expected for,ailvbut the early fall period. The increased usage
trend for both categories may be a reflection of abundance of succulent

vegetation and livestock distribution. Plant development was somewhat
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delayed-on'many-sites in this type due, to protection from the sun-and
wind provided by hills and buttes and .to persistent.;now.accuﬁulations.
Qualitative observations indicated more draws per surface area in'these
. hills than on the surrounding plains, hence more succulent vegetation
during late summer.and fall: Livestock usage occurred mainly toward
the end .of 'summer. and was quite light in comparison to the other areas,
Figures 13 to 15 and Figure 1.

Late .spring, summer and .early fall use.of the Agropyron-Melilotus-
Stipa type.for individualg showed 'a steady seasonal increasg, and was.
above the expected -for all-seasons. Group usage was twice -the expected
for spring. ihexdecréase:that;occuxred in- summer.corresponded with the

"cutting of .wild hay and reflected the effects of séasonal human.activity
- on pronghorn distribution.. A major portion of this type was cut for wild .
hay in 1969. Group usage in-early fall was again approximately twice the
expected, and . coincided with the cessation of haying activities. This
group usage-trend again lends support to group classification. The
greater than-exfeqted group use. for all seasons may have been related
to the .absence of livestﬁck, which were excluded for the purpose of al-
lowing the vegetation to be utilized as 'wild hay (compare location of
this type, Figure'l, with livestock distribution, Figures 13 to 15).
Below-expected ;use of the Medicago-Avena-Hordeum hébitat;type_and

the Pinus-symphoricarpos.habitat type during all three seasons was
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"probaply related 'to inaccessibility due to terrain or'fence'type? human
activity and/or .observational deficiencies.

On the Agropyron-Artemisia habitat type, sagebrush -aspect category
waé ?ecorded for 2,822 individual pronghorns observations in.1969, Table
10. The common aspect which showed a.progreésive seasonal increase in :
use-also received.the greatest'use all three seasons.' Summer.and fali'

use of .the dense category .was about double that for spring. When -use

data for the three seasons were grouped-it wids foaﬁd tﬁat-88 percent of
all individual observations on :the Agropyron-Artemisia type were on the
common to ‘scattered aspects. This-is not necessarily indicative of.a
preference for these categories as areal coverage of each aspept:was-
not determined.

There were two primary .areas of late spring pronghorn concentra-
tion. One .was between the mid-sections of Hackberry and Cottonwood
Creeks and the other was approximately 2 miles north of the mid-section
of Blacktail Creek. These late concentrations were probably the result:
of the severe and prolonged 1968-69 winter. Buck (1947) and .others héve
noted that pronghorns congregate in bands during winter and disperse in
spring. Both of the concentrations were in areas where hills and buttes
(Agropryon-Leguminosae-Gutierrezia habitat type) joined sagebrush plains
(Agropyron-Artemisia type) which suggestéd the use of the‘hills“for pro-

tection from storms. Small groups occurred over most of the remaining




TABLE 10. DISTRIBUTION BY MONTH OF 2,822 INDIVIDUAL PRONGHORN OBSERVATIONS IN RELATION
TO SAGEBRUSH COVERAGE FOR- THE AGROPYRON-ARTEMISIA HABITAT -TYPE.

" 'SAGEBRUSH..COVERAGE..CATEGORIES.

Total Number of

Individual Pronghorn

Month Dense Common Scattered Rare Observations
LATE SPRING:

April 121/4.02 190/63.6 82/27 .4 15/ 5.0 299/100

May , 27/4.7 308/53.0  167/28.7 79/13.6 581/100
Season Average 39/4 .4 498/56.6 249/28.3 94/10.7 880/100
SUMMER:

June 42/7.5 369/65.7 139/24.7 12/ 2.1 562/100

July 45/8.2 326/59.1 152/27.5 29/ 5.3 552/100

August 48/8.4 363/63.4 150/26.2 12/ 2.1 573/100
Season Average 135/8.0 1,058/62.7 441/26.1 53/ 3.1 1,687/100
EARLY FALL:.

September 20/7.8 183/71.8 52/ 2.0 0/ 0.0 255/100
Season Average 20/7.8 183/71.8 52/ 2.0 0/ 0.0 255/100
ALL SEASON AVERAGE 194/6.9 1,739/61.6 742/26.3 147/5.2 2,822/100

1

Number of individual pronghorn observations.
Percent of total individual pronghorn observations.
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area., Summer pronghornﬁdistribution was -somewhat uniform_except in cer-
tain areas occupied by sheep where pronghorns were absent. Early fall
distribution was. again somewhat uniform with a few areas of concentra-
tion becoming noticeable.

Dirschl (1963) stated -that seasonal .pronghorn distribution was.
correlated wi;h distribution of féoa supply. The préceding discussion
of pronghorn habitat use and distribution is in general agreement.with
this .statement. I believe that other factors, such as group usage
rather than jusF individual use, human.activity, past grazing hisﬁqry
of the area, livestock distribution (especially of sheeﬁ), and avail-
ability of different parts of an area must all be included in considera-
tions .in order to achieve a satisfactory understanding of pronghorn

distribution.

LIVESTOCK

Catfle and sheep distribution was governed by the rancher and fences.
Concentrations in late spring were.primarily along the mid-section of
Cottonwood Creek and on both sides of the road that paralleled the Little
Missoufi River. By early summer cattle were distributed fairly evenly
over most of the area .except in the hills and buttes (Agropyron-Lugumi-
nosae-Gutierrezia habitat type). By mid-summer some livestock, mainly
cattle, were moved into ‘this previously unoccupied area. Summer sheep

distribution was not as uniform as that for cattle. Cattle occupied 44
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percent of all pastures during tﬂe sumner and sheep occurred in only
30 percent. Fall cattle and sheep distribution was similar to summer,
except for some movement back toward spring and winter concentration
points. Livestock preferences.for habitgt types could not be deter-
mined as fences .restricted their movements and resulted in non-avail-
ability of certain types. In general, most livestock use for late
spring, summer and early fall was on the Agropyron-Artemisia type, due
primarily to its widespread occurrence. Figures .l3 to 15 and compari-
sons with Figure 1 generally show the above mentioned trends, even

though observational data were.combined seasonally which tended to

obscure some intraseasonal changes.

Pronghorn-Livestock Pasture Use and Association

A seasonal pattern of pronghorn distribgtion among pastures was
discernible in relationship to livestock uée (Figure .16 and Table 11).
In the .late .spring, approxiﬁately.66 percent of all pastures were de~
void of livestock and 66 percent of all pronghorns were observed in
pastures not .occupied by livestock; however only 36 percent of the
paétures not.occupied by livestock were utilized ﬁy pronghorns. This
same general trend .in percent use.of pastures not occupied by livestock.
was noted for all three seasons. Factors other than nqn—éccupancy by
livestock, such as pasture size, human activity, past, grazing history,

and vegetation acting singly or in combination at different seasons.
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Figure 16. Seasonal pronghorn distribution among pastures in
relationship to livestock.
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TABLE 11. PERCENT SEASONAL PASTURE OCCUPANCY BASED ON:-TOTAL NUMBER OF

PASTURES.
Spring - Summer - Fall-

Percent Pastures Occupied 36.3 26.2 37.7
Solely by Pronghorns.
Percent .Pastures ,Occupied 13:0 24.6 20.3
by Cattle!
Percent Pastures Occupied 20.3 30.4 20.3
by Sheep or .Sheep and Cattle!
Percent Pastures Unoccupied 30.4 18.8 21.7

l = Pronghorns may have -been present also.

may have been responsible .for pronghorn.use or non-use of certain pas-
tures. The greater—-than-expected pronghorn use during all three seasons
of ‘pastures occupied byﬂcattle.ihdicates a.compatibility'between.the

two species. Buechner (1950) and others have suggested the same rela-
tionship. Pronghorn use of pastures occupied by sheep was-35, 57 and

80 percent below the.expected for spring, summer.and fall, respectively.
The below expected pronghorn use indicated'an,allﬁseason-non;compatible;
pronghorn-sheep relationship. This is in direct conflict with the
findings of'Severson‘eﬁ al. (1968) who found that -pronghorns often feed
and water with sheep. The -seasonal use trend suggests that the rela-
tionship may have existed .due to forb availability and forage competi-
tion. A decreasing seasonal availability of .forbs results from.

seasonal weather changes.(increased,temperatures.and decreased precipi-.
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tétion‘as:sumﬁer-prégresses) and_from:sheép-usage;"Foragg competiﬁion.
is discussed in theiintepspecific range relatiqnships sgction.: Prong—‘
horn use.was never detected :for 12 pastures with a past history of
heavy.sheep use. These lZ.pastures:occupied 14.7 percent of the.study
area. The effects of heavy sheep.use on number of forb species, total
forb canopy.coverage, and frequency are shown'in Table-2. OéhexnpaST-
tures (ﬁigures-lB to 15) may,not'show-pronghbrﬁ&use; due 'to less than-
l'per;ent of the ‘total observations for any given season being recorded
for.a specific pasture.

For those.propghorns whose livestock assqciation_was with cattle,
B 38.6 percent of all individual.observations.and 39.1 pgrcent:of;allz
éroup,obsepvations,were.within one-quarter, ﬁile of cattle (Table'12).
Only ‘4.2 and 5.3 percent of pronghorn-individuals and groups associated
with sheep were observed wifhin oné—qﬁarter mile of sheep, respectively.
These data.lend further support ‘to.the exispence.of'a non-compatible

pronghorn-sheep .relationship.

Pronghorn—Livestock.Food,Habits

PRONGHORNS ..

From April to September; 1969, 49 feeding sites were .examined.on
vérious habitat -types and 7,97Ozinsténce5'of.use'were recorded  (Tables
‘13 and-14). Thirteen rumens were also analyéed for .the same period and .

seasonal . tabulations appear in Table-13.
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TABLE 12. PRONGHORN-LIVESTOCK.ASSOCIATIONS: FOR INDIVIDUAL PRONGHORN
OBSERVATTONS AND PRONGHORN GROUPS.

Pronghorns Associated Pronghorns Associated
with Cattle with Sheep

Association Individual?/ Groups”/ Individual/ "  Groups/
Class! . Percent? Percent> Percent" Percent
00 =.>1 Mile 117/11.5 16/ 9.4 50/26.3 9/23.7
01 = ~1 Mile 117/11.:5 14/ 8.2 20/10.5 4/10.5
02 = n3/4 Mile 112/11.0 20/11.7 56/29.5 11/28.9
03 .= ~1/2 Mile . 278/27.4 54/31.6 - 56/29.5 12/31.6
04 =."1/4 Mile 252/24.8 42/24.5 .0/ .0.0° © 0/ 0.0
05 = <1/4 Mile. 140/13.8 - 25/14.6 8/ 4.2 2/ 5.3

Total 1,016/84.3 171/81.8 190/15.7 38/18.2

1 Proximity .to .the mearest one—quarter mile of 'pronghorn to livestock.
Actual number .of individual pronghorns observed for each class.
Percent of. individuals for each-class for which association data
were recorded. - ) .

“ = Number of pronghorn groups observed for each'class:.
Percent .of groups.for each class.for which association data was
recorded.-

Feeding site data indicated that grass was of li£t1e importance in
all three seasons and never exceeded 4 percent of ;the seasonal diet.
Rumen analyses data also indicated minor use of grass but -at -a-greater
level than indicated by -feeding sites for late spring. Difficulty in
detecting grass use at feeding sites probably accounts for the dis-
crepancy. Greater use.-of grass'in spring as compared to other seasons
is probably due  to an.earlier availability of this forage class. Sum-
mer and'féll'graSS'use was about the same for both methods: This trend

in grass use, as shown by rumen analyses data; is in general agreement
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TABLE 13. SEASONAL AND MONTHLY FOOD HABITS OF PRONGHORNS AS DETERMINED BY EXAMINATION OF 49 FEEDING SITES AND ANALYSES OF 13 RUMEN SAMPLES IN 1969.

LATE_SPRING SUMMER EARLY FALL
Seagon Season
April Ma: Average . June Jul: August Average September
BT T® T AR 4 R (24) 7 @) 2
Taxal (1144)3 (1835) (2979) Rumens (1094) (1375) (1123) (3592) Rumens (1399) Rumens
GRASSES AND GRASS-LIKE PLANTS:
Agropyron smithii 38/ 1* 22/ 1 30/ 1 - — 50/ 1 33/ + 29/ + o 50/ 2 -
Avena sativa - —_— -— - 14/ 7 -— - —_— -— —_— —
Buchloe daotyloides - - - - - — 11/ 1 3/ + - - -
Graminae - - -- _100/14 - - - -— 100/ 4 e 100/ 4
Total Grasses . 50/ 2 22/ 1 38/ 2 100/14 14/ 7 63/ 2 56/ 3 44/ 4 100/ 4 50/ 3 100/ 4
SHRUBS :
Artemisia cana 13/36 - 6/17  25/11 14/ 3 - 11/ 4 8/ 2 22/1 13/ 5 -
.Artemisia tridentata 63/15 33/12 48/14 100/36 - 13/ 8 22/ 5 12/ 4 78/ 3 50/15 100/22
Atriplex nuttallii - - - -— - 25/ + 22/ 1 16/ + - - -
Chrysothamnus viscidiflorus - - - - - 13/ 8 - 4/ 3 17/ + 13/13 -
Gutierreaia sarothrae - 22/ 1 11/ + - 14/ 1 13/ + 22/ 3 16/ 1 22/ + 13/ + 50/ 2
Rosa spp. - - - - - - - — 56/ 4 - -
Sarcobatus vermiculatus - 22/ 3 11/ 2 - 14/ 3 -— 11/ + 8/ 1 - - -—
Symphoricarpos oceidentalis 13/ 2 - 6/ 1 - - - - - 22/ 1 - -
Unidentified Shrubs — - -~ _ 100/ + - -— - - 50/ + - 50/ 4
Total Shrubs 88/53 55/16 72/34 100/47 43/ 8 38/16 78/13 53/12 100/10 63/34 100/28
FORBS:
Achillea millefolium - 33/19 16/10 25/ + 14/ 3 13/ + —_ 9/ 1 44/ 1 — 50/ +
Alliun textile 38/ 2 22/ + 30/ 1 - - - - - - -— -
Anternaria parviflora - 11/ + 6/ + - - - - - -— - 50/ 2
Arnieca fulgens - .22/ 2 11/ 1 - - - - — —_— - -
Artemista frigida - - - - 14/ 2 13/ 2 - 9/1 44/ 1 - 100/ 2
Artemisia longifolia - - - - 14/ 2 — 11/ + 9/ + - 25/ 2 -
Aster falecatus - 22/ 6 11/ 3 L 57/19 50/17 44/ 2 50/13 72/13 38/ 1 50/ 4
. Astragalus gilvifilorus - - - - - 13/ + 44/ 3 19/ 1 - — 50/ 3
Astragalus missouriensis - - - - - - 33/ 5 11/ 2 - 13/ + --
Atriplex argentea - - - - - - 1/ 1 4 + - - -
Begseya wyomingensis 13/ 1 - 6/ + - - - - - - - -
Comandra umbellatea - 56/18 28/ 9 _— 29/ + 25/ + - 18/ + 56/ + 13/ + -
Echinaceae pallida - - - -— - - - - 11/ + - -
Evigeron pumilus - - - - - - - - 17/ 1 - -
Eriogommt multicepe - - - - - - 11/ + 4/ + - 13/ 3 -
Helianthus petiolarie - — - - 14/ + - - 5/ + - 13/ 1 -
Kochia sooparia - - - - - - i/1 + + - - -
Lactuca pulchella - - -— - - -— - - 17/ 1 - -
Lactuca serriola - - - - - — - - 17/ + - -
Lepidium densiflorum - -— - 25/ + 29/21 - - 10/ 7 29/ 2 - -
Lomatiwn foeniculaceun 63/26 44/20 54/23 100/18 14/ + - - S/ + 17/ + - -
Lomatium macroearpum ' 50/13 33/ 5 44/ 9 100/15 - - - - 17/ + - -
Melilotus officinalis - 22/ 1 11/ + 25/ + 43/ 9 50/44 22/ 9 38/21 63/18 88/47 100/24
Monolepie nuttalliana - 11/ 2., 6/ 1 25/ + 29/ 5 .- 11/ + 13/ 2 - - -
Oenothera caespitosa - 11/ + &/ + - — - - - - —_ -—
Penstemon eriantherus - -_— — - 43/ 1 13/ + 11/ + 22/ + - -— -
Petalostemon candidum -— - —_— - 14/ 1 13/ 2 33/20 20/ 8 62/ 8 —— -
" Petalogtemon purpureus - 11/ + 6/ + - 29/15 38/ 6 44/ 3 37/ 8 56/ 3 38/ 4 -
Polygala alba -— .- - - - - 22/12 74 11 + -— -
Polgonum ramosiseimum - - -~ 25/ 4 14/ 4 - 22/10 12/ 5 78/ 8 - 50/ 2
Psoralea argophylla - 11/ 2 6/1 - - - 11/ + 4 + - - -
Ratibida columifera - 11/ 1 6/+ - -~ 13/ + —_— 4/ + 17/ 1 - -
Rumex erispus - - - - - — - - 17/ 2 - 50/ 3
Sphaeraloea coceinea - - - - 14/ + 13/ + 22/ 1 16/ + 44/ 2 25/ + 50/ +
Tararacum officinale - - - - - 13/ 1 - 4l + - - -
Tragopogon dubius - - - - - 38/ 3 22/ 2 20/ 2 298/ + 13/ + -—
Vioia americana 25/ + 4l 2 35/ 1 75/14 43/ 1 38/ 3 67/ 8 49/ 4 89/ 4 38/ 1 -
Viola muttallii - 22/ + 11/ + - 14/ 1 —_— - 50/ + - - -—
Unidentified Forbs 13/ 2 1/ + _12/1 S0/ - - — — 100/19 - 100/16
Total Forbs 100/45 89/83 94/64 100/40 100/85 100/82 100/84 100/84 100/85 100/63 100/55
Cactus (Opuntia polycantha) - - - - 14/ 1 13/ + - 9/ + 33/ 1 ~- 100/12

T = Includes only those species which constituted 1.0 percent or more of the diet for at least 1 month. Those with lesser values are: Agropyron spp.,
Bouteloua grasilis, Hordeum jubatum, Koeleria cristata, Muhlembergia cuspidata, Poa spp., Stipa viridula, Salixz spp., Astragalus spp., Aastragalus
bisulcatus, Astragalue striatus, Bahia cppositifolia, Colemia linearis, Civetum undulatum, Cryptanthe bradburiana, Descurainia sophia, Epilobium
paniculatun, Eriogomum flavum, Gaura coccinea, Gilia congesta, Glyeyrvhiza lepidota, Grindellia squarrosa, Haplopappus apinuloeus, Hymenozys
acaulis, Iva axillaris, Liatrie punotata, Lirmum rigidum, Microsteris gracilis, Pemat: spp., Zigad paniculatus.

2 u Number of feeding sites.

3 u Instances of use. .

% a _/_ Percent frequency of occurrence in feeding sites or rumens/Percent of the diet. + Indicates value less than 1 percent.
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FOOD HABITS BY HABITAT TYPE FOR 1969 AS INDICATED BY EXAMINATION OF FEEDING SITES.

HABITAT TYPE AND SEASONS

Agropyron-Artemisia Agropyron-lLeguminosae-Gutierrezia Agropyron-Melilotus-Stipa
Sprin Summer Fall Spring Summer Fall Spring Summer Fall
s’ 6) 3) 65 (5) ) ) Q) )
Taxa (2544) (2169) (490) (52) (889) - (522) (383) - (49) (385)
Fr/%% Fr/% Fr/% Fr/% Fr/% Fr/% Fr/2 Fr/2 Fr/%
GRASSES AND GRASS-LIKE PLANTS:
Agropyron emithii 29/ 1 31/ 1 33/ 1 - 40/ 1 33/ 1 50/ 1 -~ 7100/ 6
Agropyron spp. 7/ + - - . - - - - - —
Buehloe dactyloides - - - - 20/ 1 -— _— _— -
Hordeun jubatum - 6/ + — - -— —_— -— — -—
Koeleria cristata . - - 33/ 1 — — - —_— _— -
Muhlenbergia cuspidata - - - - 20/ + - - -— -
Poa spp. 7/ + - - - 20/ + - _— _— 50/ 1
Stipa viridula — — —— - 20/ + - - —-— -—
Total Grasses 31/ 2 38/ 1 33/ 2 - 60/ 3 33/ 1 50/ 1 - 100/ 7
SHRUBS: ’
Artemisia cana 7/16 4/12 - - - 33/15 - - -—
Artemisia tridentata 57/16 13/ 7 100/39 hd 20/ + 33/ 4 - — —_—
Atriplex nuttallii - 19/ + - - 20/ + _ - — —
Chrysothamnus viscidiflorus -— 6/ 5 - -— - 33/34 . - — a—
Gutierrezia sarothrae 14/ 1 25/ 2 33/ 1 - - _— — i —
Sarcobatus vermiculatus 77 2 6/ + - 100/15 20/ & - - - —
Symphoricarpos occidentalis - - - - - - 50/ 7 _— —
Total Shrubs 70/34 62/19 100/41 100/15 60/ 5 100/53 50/ 7 - --
FORBS: :
Achillea millefolium 14/ ¥ 12/ 2 - - - - 50/87 - —
Allium textile 31/ 1 -— - — — - -— — -
Arnica fulgens 14/ 2 - - - - —_— - - _—
Antennaria parvifolia 71+ - - - — —_— —_— _— _—
Artemisia frigida - 12/ 3 - - - - - - -
Artemisia longifolia - - - - 40/ + 67/ 6 - - -
Atriplex argentea Z_ A ) 5s/ + — _— -_— - - - -
ﬁgiﬁﬁggiﬁﬁaiﬁgchatua 174 1 0{}8 33[—1 - gg% % 67[—% - - -
Astragalus gilviflorus - 12/ + - - 40/ 3 - . -_— _— _—
Astragalus miggouriensts - 6/ 2 33/ 2 -— 40/ 1 — - - —
Bahia opvositifolia - - - — 20/ + — -— — -
Besseya wyomingensis ‘ - - - - - - 50/ 3 - -
Colomia linearie 7/ + — -— — - - - - —_—
Comandra wnbellata 31/42 19/ + 33/ 1 100/50 - - - — —
Cirsium undulatum - 6/ + — - - _— _— - —
Crypthanthe bradburiana - - - - - 33/ 1 - R _—
Eriogonun flavum - - - - 20/ 1 - -— - -—
Eriogonum multiceps - - - -— 20/ + 33/ 8 — _— —
Gaura coceinea - 6/ + - - 20/ + 33/ 1 - — -
Gilia congesta - 12/ + - - - _— - -— —
Glyeyrrhiza lepidota - 6/ + - - 20/ 1 - - _— -
Grindellia squarroaa - 6/ + - - 20/ + 33/ 1 - _— -
Haplopappus multicaulis - 6/ + - -— - ~— -— — -
Haplopappus spinulosus - - - - 20/ + - - _— -
Helianthus petiolarie - - 33/ 4 - - - - 100/12 -
Iva axillaris - 6/ + - C-- 20/ + - - - -
Lepidiun densiflorum - 6/ + - - - - - -— -
Linun rigidum - - - - 20/ + — — - —
Lomatium foeniculaceum 26/56 - - L - - - - - —_
Lomatiwm maeroearpwn .38/ 9 - - - - - - - _—
Melilotus officinalis 7/ + 38/29 - 67748 100/35 60/21 100/13 - - 100/93
Mierosteris gracilis 7/ 1 - - — - - -— -— —
Monolepis rnuttalliana 7/ 1 6/ + - - - - —_— 100/ & -
Oenothera caespitosa 7/ + - - - - —— - - -
Penstemon spp. 7/ + - -— - - —_ - - -
Penstemon eriantherus - 25/ 1 - - 20/ + - — _— —
Petalostemon candidum — 12/ 3 - - 40/20 - - -— -
Petalostemon purpureus 7/ 1 31/ 4 - - 60/19 100/12 - -— -
Polygala alba - - - - 40/15 - - -— o
Polygonum ramosisstmum - 12/ 5 - - -- - - 100/84 -
Pgoralea argophylla 7/ 1 - - - 20/ + - -_— - _—
Ratibida columnifera 7/ 1 - - - — — - — _—
Sphaeraleea coccinea - 25/ 1 67/ 1 -— - —_— _— - _—
Taraxacun officinale - 6/ 1 - - - — — _— —
Tragopogon dubius - 19/ 2 - - 40/ 2 33/ 1 - - -
Vieia americana 31/ 1 . 56/ 6 33/ 1 - 40/ 2 67/ 2 - 50/ 2 —~ —
Viola nuttallii * 14/ 1 6/ + - . —_— -— - - —
Zigaderus paniculatus 7/ + - - - _— - - - -
Unidentified Forbs 14/ 1 —-— e - -— - - - —
Total Forbs 100/64 100/80 100/57 100/85 100/93 100/46 100/92 100/100  100/93

1 2 Number of feeding sites.
2 = Instances of use.

= Frequency of use among feeding sites/percent of diet. + Indicates valué less than 1 percent.
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with Dirschl, (1963).

For léte-spring, summer ‘- and -early fall, feeding site data indi~.
catéd‘that shrubs-compriSed 3445 12 and 34 percent of the diet, respec-
tively. The-ﬁonthly trend (April—Septemberi followed that for seasons.
This seasonal . and monthly trend corresponded with general availability
of succulent forbs over the entire area. Percent shrub _usage on the
Agropyron-Artemisia habitat type was greater than percent shrub abun-
dance  (as measured by canopy coverage) for all seasons (Tables 14 and
1), whereas on the Agropyron-Leguminosae-Gutierrezia habitat type, the
only other -type ﬁhere shrub use was important, use was above the abun-
dance for léte'spring and early fall but-below for summer. A 67 and
44 percent decline in shrub use occurred from late spring to summer on
the Agropyron-Leguminosae-Gutierrezia -and Agropyron-Artemiéia types,
reséeqtively. This decline corresponded with the period of peak forb
abundance and reflected the greater abundance of succulent forbs on the
former type. The large increase-in use of shrubs for early fall on the
Agropyron—ﬁeguminosae—Guiierrezia typé suggested that part.of the in-
creased use of this type may be due, to the presence of certain shrubs
as ‘well as an abundance of succulent forbs. Chrysothamrus viseidi-
florus accounted .for most of the fall increase in shrub ﬁsage,and
occurred almost exclusively on this type.

Artemisia cana and Avrtemisia tridentata were the two most utilized

shrubs in late spring and together made up 31 percent of the total diet.
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The greatest use.of these . two species occurred on,thé Agropyron-Avrtemisia
type where utilization exceeded abundance in the plant community. Arte-
misia cana was .used far in excess of its abundance suggesting a definite
preference for this species. Grimm (1939) and many others since, have
noted the importance of "shrubby sage" species (Artemisia spp.) in the
diet of the-pronghorn,‘

Use of Sarcobatus vermiculatus occurred in the spring when leader
growth.was just starting and again in summer when aboveunormal-pfecipi~
tation stimulated regrowth (Table 18, Appendix). Most of the use of
this species occurred on the Agropyron-Leguminosae-Gutierrezia type -and
exceeded its abundance for both periods indicating a prefereﬁce for the
new-leaders of this species.

Shrub utilization as determined from rumen analyses followed the
game:trend as fhat indicated by feeding site examinations.

Forb use for each month exceeded the use of grasses .and grass-like
plants and shrubs for all months except April. Forb use also exceeded
the relative abundance of forbs on .all habitat types. Four species,
Achillea millefolium, Comandra umbellata, Lomatium foewniculaceum and
L. macrocarpum, together -made up 51 percent of the spring diet. For
summer, use shifted té Melilotus officinalis and Aster faleatus and
for fail;almost,entirely to.the former which made'up,47-percent of the
fall diet. Achillea miZZébeium, one of .the few early—océurring forbs

on the Agropyron-Melilotus-Stipa type, made up 87 percent.of the spring
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diet on.this type.ané was.relat;Qely’ﬁnimpoﬁtanﬁ'oﬁ the bthér-ﬁabitqt
types. Probably-.the most'important,single.forb‘aﬁ.least during suﬁmer
and fall.on all.habitat.typesvwas.MeZiZotus officinalis. Couey (1946)
and -Buck (1947), working in the same general area in which this study
was,conducted, noted the most common forbs found in rumen samples ,col-.
lected ‘during the fall period, but-did.not list the exqtic,MéZiZotus
officinalis which in this study made up a major portion of the;fail
diet.

Seasonal forb use trends as determined by.rumen analyses, followed
that shown by feeding site examinations, wigh the ,same ,$pecies being
important for. similar periods for both methods.

Cole,(1956), Wentland.(l96$) and-Roberts\(l970) noted similar
seasonai forage class use trends as,determine&-by,feeding site examina-
tions; Mason- (1952), Severson et-al. (1968) and~Buechnef (1947) re-
ported rumen analyses data which showed similar seasonal forage class.

use.

SHEEP.
Twenty;two sheep feeding sites were examined between April and-

September, 1969 and 5,826 instances of use were recorded (Table 15).
Grasses and grass—like plants made up 31, 48 and 73 percent of

the late spring, summer-and-early fall diets, nespécfively. During

April, May and June, use of grass and grass—like plants remained about.




TABLE 15. SHEEP FOOD HABITS FOR LATE SPRING, SUMMER AND EARLY FALL AS DETERMINED BY
EXAMINATION OF 22 FEEDING SITES IN 1969.

—6g...‘_

LATE ' EARLY
SPRING - SUMMER ) FALL
Season Season
April May Average June . July August  Average Sept.
' (3)= (4) (7) (3) (4) (5) (12) (3)
Taxal (862)%  (755)  (1617)  (753)  (1568)  (1165)  (3486)  (723)
GRASSES AND GRASS-LIKE PLANTS: \ '
Agropyron desertorum — —- - - - 25/ 1 -- 8/ + -
Agropyron smithii 100/15% 100/22  100/18 100/28 100/32 100/56 100/39 100/38:
Bouteloua gracilis - - - 25/ 2 20/ & 15/ 2 33/ 1
Bromus - japonicus - - — 33/ 1 - - 11/ -+ -
Buchloe dactyloides 33/11 25/ + 29/-6 - 25/ + - 8/ + 67/ 9
_Carex spp: , - - -— -— 25/ 1. .20/ +_ 15/ + 33/10
Carex filifolia 33/ + - - 16/ + 33/ 2 - - 11/ 1 -
Koeleria cristata - 25/ 2 12/ 1 -- 25/ + 40/ .+ 22/ + -
Muhlenbergia cuspidata  —- - - - 25/ 2 — 8/ 1. -
Poa spp. 33/ + 25/.3 29/ 2 33/ 1 50/ 2 20/ 1 34/ 1 —
Stipa viridula 33/ 6 - 16/ 3 - 75/ 1 60/ 7 45/°3 100/14
Unidentified Grasses — 25/ 2 12/ 1 — - —— - -
Total Grasses 100/34 100/28 100/31 100/32 100/42 100/70 100/48 100/73
SHRUBS: ' .
Avtemisia cana — - - - 20/ + 7/ + 67/ 8
Artemisia tridentata 100/49 50/ + 75/25 - 25/ 6 20/ + 15/ 2 33/ +
Atriplex nuttallit 67/ 8 - 33/ 4 67/ 5 50/ 1. 40/ 6 52/ 4 -
Sarcobatus vermiculatus ——. 25/31 12/16 - 25/19 e 8/ 6 _—

Total Shrubs 100/57 75/32 88/44 67/ 6 75/26 80/ 8 74/13 67/ 9




TABLE 15. (CONTINUED).
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LATE
SPRING SUMMER FALL-
: Season Season
April May Average June -  July August ' Average Sept.
(3) (4) (7) (3) (4) (5) 12y (3)
Taxa - (862) (755) (1617) (753)  (1568)  (1165)  (3486)  (723) .
FORBS: :
Achillea millefolium - 50/ 1 25/ + - 25/ + 40/ + 22/ 4+ . -
Artemisia frigida . - - - - - 40/ +. 13/ + 33/ 2
Astragalus bisuleatus - — - 33/18 50/ 2 20/ 4 34/ 8 -
Aetragalue cibarius - -- - - - 25/ 1. 60/ 3. 28/ 1. 33/ +
Atriplex dioceca -— - — - 25/ 3 - 8/.1 -
Chenopodium leptophylium —- -— - - - 20/ 2 7/ 1 -
Epilobium paniculatum - - - — 25/ 1 - 8/ + -
Eriogonom multiceps - - - - 25/15 — 8/ 5 -
Gaura coccinea - - -— 33/ & - — 11/ 1 -=
Helianthus petiolaris - - - - 25/ 3 20/ + 15/ 1 -
Ivg axillaris: - - - 67/11 25/ 2 - 31/ 4 ~
Lomatium foeniculaceum — —- 25/13 12/ .6 - - - - —_
Lomatium macrocarpum - 25/ 4 12/ 2 33/ + - - 11/ + -
Melilotus officinalis - 25/13 12/ 6 - 50/ 2- .20/ + 23/ 1 33/14
Monolepis nuttalliana - - - 33/ 4 - - 11/ 1 —
Plantage purshit - - — 33/ + 25/ 1 - 19/ +. -
Polygonum ramosissimum  —- - - - - 40/ 2 13/ 1 -
Ratibida columnifera - 25/-3 12/ 2 - — —— - —
Rumex crispus - -- — -— == 20/ 1 7/ + -
Sphaeraleea coccinea - 25/ + 12/ + 67/18 25/ + 40/ 5 44/ 8 -
Taraxacum officinale - - - 33/ &4 -- 40/ 2 26/ 2 -
Tragopogon dubius - - - 33/ + - 40/ + 26/ + 33/ 1




TABLE 15. (CONTINUED).

LATE ) ' : EARLY

SPRING ' ' ~__ SUMMER » FALL
_ Season . Season

April May  Average June July. August Average Sept.

(3 (4) () (3) (4) (5) (12) (3)

Taxa ‘ (862) (755) (1617) (753) (1568) (1165) . (3486) (723)

FORBS (centinued): .

Vieia americana 100/ 6 50/ 4 75/ 5 - 25/ + 60/ + 28/ +. -
Viola ruttallii 33/ 2 - 16/-1 . 33/ + - - 11/ + -
Unidentified Forbs 33/ 2 - -— 16/ 1 - - — - -
Total Forbs 100/10 50/40 75/25 100/62 75/32 100/22 92/39 67/18

1

w

Includes.only those species which constituted 1 percent or more.of the diet for at
least 1 month: Those with lesser values are: Andropogon scoparius, Festuca octoflora,
Hordeum jubatum, Schedonnardus paniculatus, Gutierrezia sarothrae, Symphoricarpos occi-
dentalie, Artemisia ludoviciana, Aster falcatus, Astragalus gilviflorus, Besseya wyoming-
ensis, Comandra umbellata, Grindelia squarrosa, Haplopappus multicaulis, Lepidium densi-
florum, Linum rigidum, Oenothera caespitosa, Penstemon.spp., Petalostemon purpureus,
Polygonum spp., Tararacum laevigatum, Opuntia polycantha.

Number of feeding sites.

Instances of use,

__/___ Percent frequency of occurrence in feeding sites/Percent of the diet. + Indicates
values less than 1 percent.

1
(o)}
T
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éong?aﬁt‘but-inéreﬁsed'in July Eo'whefe:this:fqraée-class;begame the,
main portion of tﬁezdiet and ‘remained so thrbugh;Septgmbe;. This éhift"
coincided,withfthe_decreaaad forb availability which was eépecially
noticeabléuin sheep pastures with a past history of over use.' Grass
utilization on-these pastures was about equal to abundance.for the
months of August.and September. Agropyron emithii was.the most used
grass species by month and season making up at least 50 percent of all .
' grags utilization for each season and comprising 18, 39 and 38 percent
of the late spring, summer and early fall diets, respectively.
Shrub use,during late spring, summer and early fall was 44, 13
. and 19 percent, respectively. Shrubs were the major itemS'iﬁ the late
spring diet and - were the least important items in-sqmmer.and early.fall.
Artemisia tridentata.and Sarcobatus vermiculatus were the most utilized.
species'fqr late spring and were used.iﬁ excess of their abundance. This-
usage may-be.due to évailability rather-fhan preference a;_new forb and
grass growth did not become readily available until -about the middle.of
Mhy;-ﬂsheep‘use of,Sarcobafus vermiculatus followed ‘the same pattern.as
that- shown for prohghorns.
qubs.which comprised 25, 39 and 18 percent of ﬁhe late spring,
summer and early fall diets, respectively, were never the dominant items
in the  diet wheﬁ-considered by.season; however by-month; thgy‘we;e domi-
.nant qu May and June. Forb utilization in May, June and July, was.great-

, er,thaﬁ forb.abundance on either the Agrqpyron—Artemisia-type or the
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sheep pastures with a past -history of over use. Thesé.changes in forb
use;typify the roles that availability and preference play in influ-
encing food habits. Three forb species, Lomatium foeniculaceum, Meli-
lotus officinalis .and Vieila americana, made up 68 percent of all forb:
utilization in late spring and comprised 17 percent -of the total .diet .
for this peried.  Astragalus bisulcatus and Sphaeralceé coceinea were .
important species during,theﬂsuﬁmer. Melilotus officinalie, which was
élmost'completely lacking in sheep pastures with a past history.of over
use, made up only.l percent of the summer diet. Tﬁe large .percentage
of the early:fall,diét made up by .Melilotus officinalis (14 percent)
possibly exaggerated -the importance of this species.. This was . because
all three feeding sites for early fall were taken in pastufes where
sheép.héd not been gfazed-fbr several years prior to the stﬁdy and in
which Melilotus officinalis was somewhat abundant.

VanDyne and-ﬁeady‘(l965) feported similar sheep use.of grasses

and,gréss—likeyplants, forbs and .shrubs for the summer period.

CATTLE
Between April and SeptemBer; 1969, 5,067 instances.of use were
recorded at 23 cattle feeding sites (Table 16).

Grasses and grass—like plants were the dominant items in the diet

[N

of cattle during all three seasons and éomprised 74, 74 and'86'percent-

of the spring, summer and fall diets, fespectivély.l Agropyron smithii




TABLE 16. CATTLE FOOD HABITS FOR LATE SPRING, SUMMER AND EARLY FALL AS DETERMINED BY
. EXAMINATION OF 23 FEEDING SITES IN 1969.

LATE EARLY
SPRING SUMMER FALL
Season” i Season
April May = Average June July August Average K Sept.
(3)° 3) (6) 4) - (4) 4) (12) (5)
Taxal (593)3 (533) (1126) (1258) (869) (834) (3061) (1080)
GRASSES -AND GRASS-LIKE PLANTS: ' ~
Agropyron smithii . 100/59% 100/69 100/64 100/46 = 100/66 100/37 100/48 100/68
Bouteloua grac%lzs - - - o 25/ 2 50/ 2 25/ 1 20/ +
Bromus daponicus _ - - - 50/ 6. - - 17/ 2 —_—
Buchloe dactyloides - - - 25/ 3 "50/10 50/ 8 42/ 7  20/10
Carex spp. - - - 25/ + 25/ 1 - 17/ + - &
Hordeum jubatum - - - 25/ 4 - 50/ 2 25/ 2 - %
Koeleria cristata — - - - - 25/ 2 8/-1 .20/ + '
Muhlenbergia cuspidata:  —- - - — - — - 20/ 2
Poa spp. 33/ 3 67/ & 50/ .4 50/ 2 25/ + - 25/ 1 -
Schedonnardus paniculatus —-. - - - 25/13 25/ + 17/ 4 20/ +
Spartina pectinata —— —— .- 25/ 4 - -~ . 8/1 -
Stipa viridula 33/12 33/ 2 33/. 7 50/ -6 50/ 5 75/12 58/ 8 40/ 4
Total Grasses - 100/73 100/75 100/74  100/71 100/86  100/66 100/74 100/86
SHRUBS:
Symphoricarpos occidentalis - —— - — - = = 20/ 3
- Total Shrubs -- - -- 25/ + 25/ + 50/ 1 33/ + 40/ 4
FORBS:
Allium textile - 33/ 6 16/ 3 - - - - -
Aster falcatus - 33/ 2 16/ 1 50/ + 25/ + - 25/ +. -
Atriplex argentea - = - — - 25/ 2 8/ 1 -
Grindelia ,equarrosa - - - 25/ + 50/ 1 - .25/ + -
Iva axtllarie - 67/10 33/ 5 25/ 5 50/ 4 25/ + 33/ 3 40/ &4
Lepidium densiflorum - " — - - 25/ 2 - 8/ 1 —
Lomatium foeniculaceum 67/15 33/ 1. 50/ 8 25/ + —-— - 8/ 1 —_—
Lomatium macrocarpum  100/17 33/ 3 66/10 25/ + - - 8/ + -




TABLE 16. (CONTINUED).

LATE : - EARLY
SPRING SUMMER ) FALL
Season Season
April May- Aveérage June July August Average Sept.
. (3) (3) (6) (4) (4) (4) (12) (5) .
Taxa - (593) . (533)  (1126)  (1258) (869) (834)  (3061) (1080)
FORBS (continued): -
Medicage sativa - -- - 50/ 2 -—- . 25/16 25/ 6 -
Melilotus officinalis - ~- - 25/12 25/ + 50/ 5 33/ 6
Plantage purshii C - . — - 25/ 1 - 8/ + -
Polygornum rameosissimum - - -- - - 25/ + . 8/ + 20/ 1
Ratibida columnifera - - - - - - - 20/ 2
Sphaeraleea coccineq . - - - 25/ + 25/ + 75/ 1 42/ + 20/ +
Taraxacum officinale - - - 25/ + - 50/ 1 25/ + - A
Tragopogon dubius - - - 25/ + - 75/ .47 33/ 1 20/ 4+
Vieta americana - 67/ 3 33/ 1 50/ 2 75/ 2 50/ 2 58/ 2 20/ 1
Xanthium strumarium - 50/ -1 25/ + 25/ + —_
Total Forbs : 100/27 100/25 100/26 100/28 100/13 100/33 100/25 80/10

1" = Includes. only. those spec1es which constituted 1 percent, or more of the diet for at least

1 month. Those with lesser values are: .Carex filifolia, Distichlis strzcta, Atrtplex
nuttallii, Gutierrezia sarothrae, Populus deltoides, Rosa spp., Sarcobatus vermiculatus,
Achillea millefolzum, Asﬁragalus canadensis, Astragalus cibarius, Astragalus gilviflorus,
Agtragalus missouriensis; Bahia oppositifolia, Cirsium undulatum, Glycyrrhiza lepidota,
Helianthus petzolarzs, Kubnia eupatcrzodes, Microseris cuspzdata, Mbnolep@s nuttallls
ana, Rumex crispus, Solidago moZZzs

2 = Number- of feeding sites.
3 = Instances of use.
b o

__/__ Percent frequency of occurrence in feeding sites/Percent of the diet. + Indicates
value less than 1 percent:
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received the greatest use of all grasses in all three seasons and made up
86, 65 and 79 percent of tﬁe‘total use of‘grass and grass-like blants in
late spring, summer.and early fall, respectively. It was also the major
item in the diet during each of the three seasons and averaged 60‘par—
cent of the total diet for all seasons combined. ‘The increased grass
usage for early fall corresponded with the decreaaing availability of
forbs, which suggests that the increased use of grass and grass-—like
plants was.not due to preference but due to availability.

Shrub use was insignificant in all three seasons and at no time
exceeded shrub abundance on any-habitat type except the Agropyrqn—MeZi—
Zot@s-Stipa,type where shruba were preseat only in.diaws.

Forb usage remained about.constant during lata spring ana summer

(26 and 25 percent, respectively) and decreased cdasiderably in early
fall (10 percent). Lomqfium fbeniculaceum and L. macrocarpum made up
70 percent of the total forb 'usage in late spring, but only made up 18
percent of the‘total late spring diet. Important forbs in_fhe summer.
diet were Medicago sativa and Melilotus officinalis; and in the early
fall diet, Iva axillaris.

Mackie - (1970) reported similar aeasonal forage class use and species
used by cattle for an area in aorthcentral Montana. Summer, food habits‘
of cattle-reported by Stevens (1966)fwere also in agreement with my

findings.
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Chemical Ana1yses of Forage Plants

To establish a refe;ence for future range condition analyses with
respect to chemical'composition of game ‘animal diets.and to determine
if any correlation existed between chemical composition of certain plant

" gpecies and degree of utilization by pronghorns, a sample of vegetative
material from certain plants in each' forage class was collected at.
monthly intervéis‘and analyzed for various chemical constituents
(Table 17).

Crude ,protein levels for major forage species were generaily greater
when peak utilization of the species occurred than for any other time
period. Artemisia cana and Sarcobatus vermiculatus, two preferred shrubs.
in late spring, had the greatest percentage of crude protein for the late
spring period than any other shrub sampled for that-period.' Peak utili-
zation of these sﬁecies occurred when percerit .crude fiber was at its ‘
lowest level. ‘These data suggest a preference for .shrubs, during the.
late spring period, with fhe.greatest protein content and lowest crude.
fiber content.' Melilotus offieinalis, the major constituent of the sum-

~mer and early fall diets, had a greater monthly crude protein content.
than any other plant sampled for each month during the summer and early
fall periods. The only other plant with somewhat similar mqnthl& per-—
centages for crude protein content was Sarcobatus vermiculatue and these

‘monthly samples consisted mostly of ﬁew“leader,;rowth fhat had been

stimulated ‘by larger .than normal -amounts of precipitation during June




TABLE 17. FORAGE PLANTS AND THEIR CHEMICAL COMPOSITION AT VARIOUS CHRONOLOGICAL DATES AND
PHENOLOGICAL STAGES. '

Pheﬁological'

Collection
Taxa ~ Date cPl EE? ASH CA* - PS5 Stage &
Agropyron smithii April, 1969 13.8 3.0 13.0 0.08 0.23 I
Agropyron smithii May, 1969 16.2 3.8 9.7 0.22 0,29 1T
Agropyron smithii June, 1969 .10.2 4.1 7.9 0.23 0.21 II
Agropyron smithii July, 1969 9.4 3.5 12,3 0.14 0.21 . III
Agropyron smithii August, 1969 8.9 5.7 12.8 0.11 0.14 IIT
Agropyron smithii September, 1969 8.5 4.9 8.7 0.16 0.13 IV
Artemisia frigida April, 1969 16.3 3.7 6.3 © 0.43 0.28 I
Artemisia frigida May, 1969 i6.4 4.9 8.1 0.39 0.33 T
Avtemisia frigida June, 1969 13.3 5.4 7.4 0.26 0.25 IT
Artemista frigida July, 1969 14.0 15.8 6.1 0.40 0.32 II
Artemieia frigida August, 1969 12.3 8.6 .46 0.36 0.26 II
Artemisia frigida September, 1969 9.1 8.2 4.3 0.27 0.21  III
Aster falcatus June, 1969 13.1 2.0 12.9 0.88 0.51 I
Aster falecatus July, 1969 11.5 3.1 16.6 0.74 0.37 II
Aster falcatus August, 1969 11.9 3.1 8.4 0.61 0.36 II
Aster falcatus September, 1969 11.7 3.5 8.6 0.64 0.31 III
Melilotus officinalie  May, 1969 33.6 2.1 9.5 0.81 - 0.46 I
Melilotus officinalie  June, 1969 23.5 2.8 10.0 0.88 0.41  II
Melilotus officinalis  July, 1969 25.0. 2.1 8.2 0.68 0.34 II
Melilotus officinalis  August, 1969 25.4 2.9 9.3 1.00 0.26 TII _
Melilotus officinalie  September, 1969 18.8 2.5 8.0 1.40 - 0.20 ITI & V
Petalostemon spp. July, 1969 17.8 1.5 9.9 1.30° 0.24 I
Petalostemon spp. August, 1969 16.2 2.3 7.5 . 1.80 0.16  II .
Petalostemon spp. September, 1969 13.1 2.7 6.5 1.10 0.15 ITI & III
Artemisia cana April, 1969 26.2 5.2 8.8 0.43 0.64 1
Artemisia cana May, 1969 2.1 6.7 10.0 - 0.48 0.67 T
Artemisia .cana June, 1969 15.2 8.6 8.1 0.31  0:39 I
Artemisia cana July, 1969 17.2. 7.6 6.2 0.39 0.36 I1
Artemisia cana ) August, 1969 15.2 8.2 6.7 0.59 - 0.33 II
Avrtemieia cana September, 1969 12.7 8.3 6.1 0.49 0.26 III
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TABLE 17. (CONTINUED).

. Collection Phenological
Taxa Date EE CF CA P Stage
Artemisia tridentata April, 1969 6.0 21.1 0.37 0.32 I
Artemisia tridentata -  May, 1969 ° 6.1 20.7 0.31- 0.42 I
Artemisia tridentata June, 1969 8.3 27.8 0.32 0.38 I
Artemisia tridentata July, 1969 8.3 23.6 0.26 0.34 II
Artemisia tridentata . August, 1969 10.0 22.2  0.24 0.28 II
Artemigia tridentata September, 1969 - 8.1 27.7 0.36 0.38 IIT
Atriplex nuttallii April, 1969 1.3 17.1  0.25 0.42 I
Atriplex nuttallii May, 1969 - 1.3 11.4 0.23 0.35 I
Atriplex nuttallii June, 1969 1.3 12.3 0.64 0.27 IT
Atriplex nuttallii .. ~July, 1969 1.0 15.7 0.43 0.21 II
Atriplex nuttallid August, 1969 . 1.2 16.4 0.39 0.12 III
Atriplex nuttallii September, 1969 2.0 . 21.8 0.49 - 0.11 IIT & IV
Gutierrezia sarothrde  July, 1969 9.0 8.9 17.8 0.29- 0.24 .1
Gutierrezia sarothrae =~ August, 1969 12,1 6.6 24.8 0.38 0.22 II-
Gutierrezia sarothrae  September, 1969 . 12.1 6.1- 22.4 0.60 0.12 III-
Sarcobatus vermiculatus April, 1969 2,0 19.3 10.9 °0.16 0,52 I
Sarcobatus vermiculatus May, 1969 2.3 23,0 11.9 0.21- 0.46 II
Sarcobatus vermiculatus June, 1969 2.2 27.1  14.0 0.45 0.43 I1
Sarcobatus vermiculatus July, 1969 2.1 21.5 20.0 0.15 0.22 III
Sarcobatus vermiculatus August, 1969 2.3 21.6 - 16.8 0.11 0.20 IV & V-
Sarcobatus vermiculatus September, 1969 2.3 20.6 23.5 0.32 0.19 IVveav
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TABLE 17. (CONTINUED).

Collection o Phenological

‘Taxa o oo Date . CP EE ~ ASH CF.. CA . P Stage
- Symphoricarpos . April, 1969 26,1 2.7 6.4 . 11.6  0.37 0.56 . I
© - ocetdentalis ' : ’ ; . L
- Symphoricarpos. - .  May, 1969 19.2 3.9 6.7 10.3 - 0.42 0.46 - I
oceidentalis - . . . : . : o L
. Symphoricarpos . " June, 1969 18.3 4.3 7.6 10.4 0.51 0.34 - II
oceidentalis - - P : : L -
Symphoricarpos - . July, 1969 14.5 3.2 6.8 13.8° 0.49 0,38 II
.. oceidentalis : SR ; . oo ,
- Symphoricarpos August, 1969 10.0 5.0 7.0 14.9 0,98 .0.29 & 1III
oceidentalis - a o . .
= Crude protein, ‘2 = Ether extract. 5 = Crude fiber. " = Calcium. °= Phosphorus.

= Phenological coding°

I = Leaf bud and leader growth for browse -- 1lst top growth for forbs and grasses.
I1 = Flower stage.
ITII = Seed mature stage.
IV = Dormant.
= Regrowth.

v
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and .July, 1969.

Prétein levels of all species were generally highest the first month . ’
of ‘collection and thereafter until the last collection, showed a fairly |
steady monthly decrease. This trend was also noted by Dirschl (1963).

Einarsen (1956) indicated that a.sustaining diet for deer would
consist of vegetation with a crude protein level of 5 percent or more.

If pronghorn crude.protein requirements are-anywhere near that for deer,
and 1if crudé_prdtein level .alone is actually an accurate indicator .of
nutritive value, theﬁ at least-thé spring, summer and fall diets of
pronghorns in this .area are above the critical level fbrvcrudé.protein
content. Atwood (1948) felt that énudé.protein levels, by themselves,
did not -give an accurate indication of the nutritive value of certain
forage plants unlessla,digestibility cqefficient for each species ﬁas

known.

Interspecific Range Relationships

Compafisons of forage class use,(Figure 17) forage species utilized,
animal use of the area by time period and pasture occupancy, animal as-
sociétiqns; and general seasonal forage supply were made to aid evalua-

tion of range relationships.

PRONGHORNS AND SHEEP
The small percentage-of all pronghorns uéing pastures occupied by

sheep in .any one season, precluded any severe direct seasonal forage

K
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competition even though similarities of the diets did exist. Food
habits of the two were somewhaé similar in.late spring and early sum-
mer but diverged .towards the end of summer and by early fall were quite
dissimilaf. Shrubs were the major item in both diets for late spring
and Artemisid tridentata was an.important forage species that was uti-
lized by both sheep and.pronghorns. This 1s in apparent conflict with
Ferrel and Leach (1950) as they indicated that-Artemisié tridentata was
only slightly pala£gble for:shéep. During summer and early fall, forbs,
Wgre preferred by both sheep aﬁd pronghorns, but for both periods re~
mained_dominant'only in.the diet of the pronghorn. Both .pronghorns and
sheép preferred Melilotus officinalis when available; however in éummer
other forb species were utilized.by sheep to a greater extent than was
the case with pronghorns. These other species were representative of
those . forbs found inlsheep‘pastures with a past history of over use.
. Forage competition was probably greatest in summer when sheep were

more widely distributed. than during any-other pefiod,,tﬁe joint use

of pastures by sheep and pronghorns was also greatest for this period.
Due to ‘differences.in the early fall’dieﬁs ﬁhen sheep shifted from forbs
to-grass; forage competition during this period was probably slight.,

Range use habits of the two were.somewhat similar and under dif-

ferent range management conditions those of sheep would no doubt more
'cloéely approximate those of pronghorns than those of cattle. Both

tended to feed while moving; however pronghorns generally only fed




Tl
1igh;ly at any.one gite, ﬁﬂeréas sheep, due to coﬁfinemént;'woqld con-
, tinﬁally gréze baék and forth across an area uﬁtil all palatable vege- -
tation was-removed;' Buechnér'(l950) and .others have reported on,pfong—
horn-sheep competition as related to forage consumption. All indicate
that competition does occur, but lack of -agreement concerning severity
is -prominent.

The aspect of pronghorn-sheep competition which was probably the
most ,important %as.the pronghorn . withdrawal from 14.7 percent of the-
study area due to the non-comﬁatible relationship which existed:be;
tween the two species.. The severity of this relationéhip is no doubt
related to the size of the pasture, duration and intensity of sheep use,
and‘paét grazing history of the area involved. Odum, (1953) stated that
inter-specific competition may result-in one species forcing aﬁother.to
occupy .a -different space. Buechner.(1950) suggested the same prong-

\

horn aversion for sheep.that I observed.

PRONGHORNS AND CATTLE

Broad differences in forage class-use and the low percentage of
all pronghorns jointly occupying pastures‘ﬁith cattle for the late
spring period suégested little opportunity for.competitive interaction.
The major item in the spring diet of cattle was Agropyron smithii (64
percent) Whéreas for pronghorns, two shrubs, Artemisia cana and A.

tridentata were dominant- (31 percent of the spring diet). The same:
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two forbs, Lomatium fbeﬁiculaceum and L. macrocarpum, weré preferred
by both animals. General obsefvatidns indicated adequate supplies of
these two species during the late spring périod.

Summer .and "early fall were seasons when direct pronghorn~cattle
competition would have been the greatest from the étandpoints of .1land
use ‘and forage use:. Twenty-one, 58 and 42 percent of all pronghorns
were observed in pastures with cattle for late spring, summer and early
fall, respeétively. Competition for forbs during these two periods was
probably greatest as broad,diffefences existed in degree of use Qf the
other two forage classes. The dominant ifem in the summér and early
fall diets of cattle was Agropyron smithii (48 and 68.percent, respec-

_tive;yl. For pronghorns, it was Melilotus officinalis, whicﬁ nade up
21 and 47 percent .of ‘the summer-andlfall diets, respectively. This
fordb was.pfeferred by both animals during these periods. .Due to heavy
use of this species its availability by the end of summer, except on
certain sites, was very liﬁited. However, availability of all forbs
generally began to decrease éround mid-summer and at this time cattle
began to utilize other more available forage plants, mainly grasses.
Pronghorns continued to utilize lakge quantities of forbs due to pref-
erences and to'their relatively unrestricted mobility which allowed -
them to.search out areas where forbs were still moderately abundant.
This was' shown.by the increased pronghorn use of the Agropyron-

Leguminosae-Gutierresia habitat type as the growing season progressed.
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'The-gémpétible-relétidnsﬁip ﬁhich_exiéteq fétween}pronghornsfand
cattle as shoﬁn by pasture use and association d;ta,,plus:the:&iffer;
ences, in geheral food habits indicated that pronghorns and cattle_can
and will usé.the same pasture and the joinf use.will probably résult
in a more efficient:use of the range forage plants:

Buck  (1947), Buechner (1947 and 1950) and others have indicated
that pronghqrn—céﬁtle-competition is minor. Most of thesg.evaluations
of competition have been based primarily.-on forage consumption and

forage class use.
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Figure 18. Study area showing land ownership.




TABLE 18. MONTHLY . -CLIMATOLOGICAL DATA OBTAINED  BY AVERAGING RECORDS FROM THE UNITED STATES

DEPARTMENT OF COMMERCE WEATHER STATIONS AT ALBION, LOCATED AT THE SOUTHEAST EDGE
OF. THE AREA AND RIDGEWAY, LOCATED AT THE NORTHWEST EDGE OF THE AREA.

TEMPERATURE IN DEGREES FAHRENHEIT

PRECIPITATION IN INCHES

—6[—

10-Year Departure Departure Normal
Av. Av. Average From 10- : From Normal Average
Year Month  Max. Min. Av. 1958-67 Yr. Av.,  High Low . Total 1958-67 Av. 1958-67
1969 April 64.3 32,1 - 48.3 42.1 +6,2 81.0 14.0. 1.56 +0.12 1.44
May 72.7 37.8 55.3 53.6 +1.7 94,5 25.5 0.72 -1.53 2,25
June 71.3  43.3 57.3 62.7 ~ =5.4 93.5 28.0 3.56 +0.63 2,93
July 84.3 -52.3 68.4- 70.0 -1.6 95.0 43.0 3.19 . +1.35- 1.84
August 90.8 57.8 74.3 68.8 +5.5 - 102.0 42,5 0.45- ~0.62 1.07
Sept. 79.3. 47.7 63.5- 56.5 +7.0 97.0 M T -1.37 1.37
Total : 9.48 -1.42 10.90 .
1968 April 55.7 23.6 39.7 42.1 -2.4 84,5 00.5 0.72 -0.72 1.44
May 63.3 36.3 49.8 53.6 -3.8 79.0 20.0 1.82 -0.43 2.25
June .73.6  47.7 60.7 62.7 -2.0 94,5 33,0 3.30 +0.37 2.93
© July 84.5 51.2 67.8 70.0 -2.2 96.5 35.5 0.80 -1.04 1.84
August 82.1 48.6 65.4 68.8 -3.4 97.5 M . 2.31- +1.24 1.07
. Sept. 74.4 39,0 56.7 56.5 +0.2 90.0 29.0 _0.51 -0.86 1.37
Total 9.46 -1.44 10.90
M = Missing. : _
T = Trace -- Amount to small to measure. .
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‘TABLE- 19. LIST OF SCIENTIFIC AND COMMON NAMES OF MOST OF THE GRASSES
g AND -GRASS-LIKE PLANTS, SHRUBS, TREES, FORBS AND CACTI FOUND
ON THE STUDY AREA.

Scientific Name - - Common Name

GRASSES AND GRASS-LIKE PLANTS

Agropyron eristatum Crested Wheatgrass:
Agropyron desertorum Crested Wheatgrass
Agropyron smithii . Bluestem

Agropyron spp. (in addition to above) Wheatgrass
Andropogon . scoparius Little Bluestem
Avena sativa - Oats

Beckmannia -syzigachne American Slough Grass
Bouteloua gracilis 7 Blue' ‘Grama

Bromus Japonicus _ , Japanese Chess.
Bromus tectorum Downy Chess Brome
Buchloe dactyloides Buffalo Grass
Calamovilfa longifolia Prairie Sand Reedgrass
Carex filifolia Threadhead Sedge -
Carex spp, (in addition to above) Sedge

Distichlis stricta Desert Saltgrass
Elymus canadenstis ' Canada Wildrye
Festuca octoflora Six-weeks Fescue
Hordeum jubatum Foxtail Barley
Koeleria cristata Junegrass-
Muhlenbergia cuspidata " Plains Muhly
Phleum pratense Timothy

Poa secunda Sandberg Bluegrass:
Poa spp. (in addition to above) Bluegrass
Schedonnardus- pantculatus Tumblegrass
Spartina pectinata - Prairie Cordgrass
Sporobolus airoides _ Alkali Dropseed
Stipa comata Needle-and-Thread
Stipa viridula Green Needlegrass,
SHRUBS AND TREES S

Artemisia cana Silver Sagebrush
Artemisia tridentata’ , Big Sagebrush
Atriplex nuttallii ~ Nuttall Saltbush
Chrysothamnus viscidiflorus Green Rabbitbrush
Eurotia lanata Winterfat
Gutierreszia sarothrae Broom Snakeweed
Pinus ponderosa Ponderosa Pine

Populus deltoides Plains Cottonwood
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TABLE 20. (CONTINUED)

Scientific Name

Common . Name

SHRUBS AND TREES (continued)
Prunus virginiana

Rhus trilobata
Rosa spp.

Salix spp. ,
Sarcobatus vermiculatus
Shepherdia argentea
Suaeda fruiticosa
" Symphoricarpos .occidentalis
FORBS

Achillea millefolium
Allium textile
Antennaria parvifolia
Arnieca fulgens
Artemieia frigida
Artemisia longifolia
Artemisia ludoviciana
Asclepias speciosa
Aster canescens

Aster falecatus
Astragalus bisulcatus
Astragalus canadensis
Astragalus cibarius
Astragalus gilviflorus
Astragalus gracilis
Astragalus lotiflorus
Astragalus missouriensis
Astragalus scaphoides
Astragalus spatulatus
Astragalus striatus
Atriplex argentea
Atriplex dioeca
Atriplex patula

Bahia oppositifolia
Besseya wyomingensis
- Calochortus nuttallii
Camelina microcarpa
Castilleja sessiliflora
Centaurium exaltatum
Chaenactis douglasii
Chenopodium album

Chokecherry
Skunkbrush Sumac -
Rose ’
Willow .

‘Greasewood

Buffalo—Berry
Shrubby Seepweed
Western Snowberry

Yarrow

Onion

Small-Leaf Pussytoes
Arnica

Fringed Sagewort.
Longleaf Sagebrush
Cudweed Sagewort
Showy Milkweed
Hoary - Aster

Aster o
Two-Grooved Milkvetch
Canada Milkvetch
Milkvetch
Three-Leaved Milkvetch
Milkvetch

Milkvetch

Missouri Milkvetch
Milkvetch

Tufted Milkvetch .
Prairie Milkvetch
Silverscale Saltbush
Saltbush

Spear Saltbush
Opposite-Leaf Bahia
Kittentail

Mariposa Lily
Littlepod False-Flax
Indian Paintbrush
Great Basin Century
Douglas Dusty Maiden
Lamb's Quarter




TABLE 20. (CONTINUED).

Scientific.Name -

Common - Name -

FORBS (continued)
Chenopodium capitatum
Chenopodium Leptophyllum
Chrysopeis villosa
Cirsium undulatum
Collomia linearis
Comandra umbellata .
Comvolvulus sepium
Crepis modocensis
Crepis runcinata
Cryptanthe bradburiana.
Descurainia pinnata

" Descurainia sophia
Echinaceae pallida
Epilobium paniculatum
Evigeron pumilus
Eriogonum annum
Eriogonum flavum .
Eriogonum multiceps
Erysimum asperum
Euphorbia esula
Euphorbia serphyllifolia
Euphorbia serpens

Gaura coccinea

Gilia congesta .
Glycyrrhiza lepidota
Grindelia squarrosa
Halimolobos virgata
Haplopappus..lanceolatus
Haplopappus multicaulis
Haplopappus nuttallii
Haplopappus spinulosus
Helianthus. laetiflorus
Helianthus maximiliani
Helianthus petiolaris
Hymenoxys acaulis

Iva axillaris

Kochia scoparia

Kuhnia eupatoriodes .
Lactuca pulchella
Lactuca serriola
Lappula redowskii

Strawberry Blite Goosefoot

Narrowleéaf Goosefoot
Golden-Aster -
Wavyleaf Thistle
Narrowleaved Collomia
Pale Bastard Toadflax
Large Bindweed
Hawksbeard

Dandelion Hawksbeard
Miner's Candle-
Pinnate Tansy Mustard
Flixweed Tansy Mustard
Purple Coneflower -
Panicled Willow-Herb
Daisy.

Annual Eriogonum
Yellow Eriogenum
Eriegonum

Plains Wallflower
Leafy-Spurge.
Thyme-Leaved Spurge
Serpent Spurge
Scarlet Gaura

Densely Flowered Gilia |

Wild Licorice
Curlcup Gumweed
Mustard

Lance Goldenweed
Branched Goldenweed
Nuttall Goldenweed
Spiny Goldenweed
Showy Sunflower
Maxamilian Sunflowerx
Prairie Sunflower -
Hymenoxys

Poverty Weed
Kochia

Kuhnia

Blue Lettuce
Lettuce .

Western Stick Tight

s~
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TABLE 20. (CONTINUED).

Scientific Name -

Common Name

FORBS -(continued)-
Lepidium densiflorum
Lesquerella alpina
Lesquerella ludoviciang
- Leucocrinum montanum
Liatris punctata
Linum rigidum
Lomatium foewniculaceum
Lomatium macrocarpum
Lupinus argenteus
Lupinus .pusillus .
Lygodesmia Juncea
Medicago sativa
Melilotus officinalis
Mertensia viridis
Microseris cuspidata '
Microsteris gracilis
Monarda fistulosa
Monolepie nuttalliana
Musineon divaricatum
Oenothera caespitosa
Oenothera nuttallii
Orthocarpus luteus
Oxytropis besseytl
Ozytropis. campestris
Penstemon albidus

" Penstemon angustifolius
Penstemon eriantherus

Penstemon spp. (in addition to above)

Petalostemon candidum
Petalostemon purpureus
Phlox hoodit -
Plagiobothrys scouleri
Plantago elongata
Plantago purshii
Polygala alba
Polygonum aviculare
Polygonum ramosissimum
Pgoralea argophylld
Ratibida columnifera
Rumex crispus

Rumex obtusifolius .

Prairie Pepperweed
Alkaline Bladderpod
Silver Bladderpod
Mountain Star Lily
Dotted Blazingstar
Stiffstem Flax
Lomatium
Large~Fruited Lomatium
Silvery Lupine
Rusty Lupine

Rush Skeleton Weed
Alfalfa

Yellow Sweetclover
Greenleaf Bluebell
Microseris
Microsteris
Horsemint

Nuttall ‘Monolepis

Musineon

Tufted Evening Primrose,
Nuttall Evening Primrose
Yellow Owl Clover

~ Bessey Pointvetch

White Small-Flower Pointloco
White Penstemon
Narrowleaf Penstemon
Fuzzytongue Penstemon.
Penstemon . ‘
White Prairie-Clover
Purple Prairie-Clover
Hoods .Phlox

Slender Plantain

Wooly Plantain

White Milkwort.
Prostrate Knotweed
Bushy Knotweed
Silverleaf Scurfpea.
Prairie Coneflower

Curl Dock

Blunt-Leaved Dock
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Scientific Name:

Common - Name -

-FORBS (continued)
Salsola kali . )
Sedum lanceolatum
Sedum stenopetalum
Senecio canus.
Stisymbrium altissimum
‘Solanum .rostratum

.Solidago missouriensie:

Solidage mollis
Solidage rigida
Sphaeraleea coccinea
Suaeda depressa
Taraxacum laevigatum
Taraxacum officinale
Thermopsis rhombifolia
. Thlaspi arvense. =
Tragepogon . dubius
Verbena hastata -
Vieta ameriecana .
Viola nuttallii .
Xanthium strumarium
Zigadenus. paniculatus
CACTUS-

Marmillaria vivipara:
Opuntia polycantha

Russian Thistle
Lanceleaf Stonecrop.
Yellow-Stonecrop
Woolly. Growndsel -
Tumblemustard
Buffalo Bur
Goldenrod

Goldenrod
Goldenrod .

Scarlet Globemallow

Pursh Seepweed

Smooth Dandelion
Common Dandelion
Prairie Thermopsis
Fanweed .

Common Salsify

Swamp Verbena
American Vetech -
Nuttall Vielet
Cocklebur

Foothill Death Camas-

Pink Pincushion Cactus-
Plains Pricklypear
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